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Abstract
The purpose of this study was to examine whether mother-administered moderate pressure
massage intervention could improve self-regulation, which would result in improvements in play
outcomes. It was posited that a child who is self-regulated may be more successful in his/her
play and that moderate pressure massage could be an effective tool to improve self-regulation in
preterm infants with decreased self-regulation. Participants in the study were five preterm
children ranging from 12 to 18 months corrected age and their mothers. The study utilized an AB nonconcurrent multiple baselines across subjects design in which each participant acted as
his/her own control as well as a pretesting and posttesting component with objective measures.
Baselines were of varying lengths, ranging from 3 to 7 weeks. Intervention of motheradministered massage was 6 weeks long for all participants. Three objective standardized
measures were used in pretesting and posttesting. These measures included the Infant Toddler
Social Emotional Assessment to measure self-regulation, the Revised Knox Preschool Play Scale
to measure play age, and the Test of Playfulness to measure playfulness. Visual analogue scales,
with mother generated behavioral goals related to the three standardized assessments, were
scored weekly by the mothers. The results indicated that moderate pressure massage had a
calming and regulating effect on the child and resulted in improvements in the child’s play skills
and playfulness over the course of the 6 weeks of intervention. The important clinical
implications are that this cost-effective, parent-administered technique can positively affect
outcomes of improved self-regulation, playfulness, and play skills. In addition, the study
contributes important information about the influence of self-regulation on the development of
play and playfulness in preterm babies and on mothers’ participation in their baby’s intervention,
which contributes to a family-centered approach.
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Chapter 1: Introduction
The Ministry of Health in Israel reported that in 2011, there were a total of 301,347 live
births in Israel, of which, 7% were preterm. Preterm birth is defined as birth prior to 37 weeks’
gestation. Of those born preterm, 1.1% were born very preterm at less than 32 weeks’ gestation
(Rubin, Fisher, Gordon, & Haklai, 2011). There is an increase in the survival rate of preterm
infants due to medical advances and improvement in care provided in delivery rooms and in
neonatal intensive care units (NICUs). As preterm survival rates increase, there is a parallel
increase in developmental problems in this population (Leosdottir, Egilson, & Georgsdottir,
2005; Marlow, Wolke, Bracewell, & Samara, 2005; Saigal et al., 2003). Upon discharge from
the NICU, preterm infants are frequently the recipients of early intervention services. In Israel,
these services primarily consist of physical therapy in the first 2 years. However, services may
also include occupational therapy due to the sensory and motor difficulties of preterm infants,
which may affect their performance in many areas of occupation (Foulder-Hughes & Cooke,
2003; Salokorpi, Rautio, Kajantie, & von Wendt, 2002).
In the preterm population, 60% to 75% of infants are reported to develop some form of
learning problem or require special education services in the absence of major disabilities (Davis
& Burns, 2001; Deutscher & Fewell, 2005). Aside from the major disabilities, such as
intellectual disabilities and cerebral palsy, which are recognized quite early on, there are subtler
developmental dysfunctions in this population that persist into school age (Foulder-Hughes &
Cooke, 2003; McGrath et al., 2005). Preterm infants who display average intellectual abilities
may have difficulties that interfere with learning, such as learning disabilities, attention deficit
hyperactivity disorder (ADHD), and developmental coordination disorder. Preterm infants are
more likely than full-term infants to have sensory processing difficulties (Bart, Shayevits, Gabis,
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& Morag, 2011), particularly in the areas of tactile, vestibular, and auditory processing with
Wickremasinghe et al. (2013) reporting that 39% of preterm infants presented with difficulties.
The incidence of ADHD and learning disabilities in the preterm population is greater for their
peers born full term with a reported incidence of 41% in the preterm population and 18% in the
full-term population (Anderson & Doyle, 2003; Bhutta, Cleves, Casey, Cradock, & Anand, 2002;
Davis & Burns, 2001; Foulder-Hughes & Cooke, 2003; Lindstrom, Lindblad, & Hjern, 2011;
McGrath et al, 2005; Saigal et al., 2003; Weijmer-Bergsma, Wijnroks, & Jongmans, 2008). This
incidence is more than double of ADHD in preterm infants as compared with full-term infants.
Children with ADHD or sensory processing deficits may have difficulty with focus and attention,
which interferes with their occupational performance.
Difficulties with focus and attention, leading to difficulties occupational performance,
have been linked to difficulties in self-regulation in the infant (Berger, Kofman, Livneh, &
Henik, 2007; Davis & Burns, 2001; Lynn, Cuskelly, O’Callaghan, & Gray, 2011). Broadly
defined, self-regulation refers to the ability to “monitor and modulate cognition, emotion and
behavior, to accomplish one’s goal and /or to adapt to the cognitive and social demands of
specific situations” (Berger et al., 2007, p. 257). Poor self-regulation is a disorder in sensory
modulation, and may affect many areas of development in the preterm infant, such as toy
exploration and task persistence in play (DeGangi, Breinbauer, Roosevelt, Porges, & Greenspan,
2000; Watts, Stagnitti, & Brown, 2014). Consideration of the occupation of play with the
preterm infant population is important because research has linked a preterm infant’s play ability
to later learning abilities at preschool age (Kopp & Vaughn, 1982; Sigman, Cohen, Beckwith, &
Topinka, 1987).
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Play is defined in the Occupational Therapy Practice Framework (American
Occupational Therapy Association [AOTA], 2014, p. S21) as “any spontaneous or organized
activity that provides enjoyment, entertainment, amusement, or diversion.” Play is a primary
occupation of infants and a primary mode of learning (Gowen, Goldman, Martin, & Hussey,
1989; Hamm, 2006). It is also a primary area that occupational therapists address in their work
with infants and young children. Generally, play is employed as a means to achieve
developmental progress in gross and fine motor skills, but it is also an end unto itself although
play is less often a stated outcome (Holloway, 2008). Play provides an important opportunity for
the development of many fundamental abilities, such as gross motor and fine motor skills
(Kennedy-Behr, Rodger, & Mickan, 2011), cognitive growth (Fenson & Kagan, 1976), problemsolving, and knowledge of social rules, and serves as a foundation for goal-directed skills
(Belsky & Most, 1981). According to Bergen (1998), play provides a child with the ability to
actively seek knowledge and is an important medium through which a child’s brain develops and
learns. As the child manipulates objects, learning occurs that Bergen (1998) describes as
discovery learning. Manipulation leads to growth in knowledge as the interactions with objects
are organized in the child’s brain. This information-rich experience leads to neurological
development of synaptic connectors during the early years.
Children with delays in play skill development may be referred for an occupational
therapy evaluation to ascertain the barriers to development of this important occupation. Poor
attention to toys, resulting from poor self-regulation, may be one underlying reason for delay in
play skill development. Occupational therapists may employ a number of strategies to address
poor self-regulation. One strategy that may be used is moderate pressure input (Wilbarger &
Wilbarger, 2001). This form of tactile input may be used to calm the infant in order to improve
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the infant’s ability to modulate self-regulation and arousal and thereby improve the infant’s
subsequent attention to occupations. Often, these techniques are taught to the parents and are
incorporated into a home program. There is, however, a paucity of evidence in the occupational
therapy literature regarding measurable outcomes from the use of moderate pressure tactile
strategies used in intervention with the preterm infant. In addition, there have been only a
limited number of studies in the occupational therapy literature in which treatment of play delay
in the preterm infant has been evaluated. The aim of this study was to examine the effectiveness
of mother-provided moderate pressure massage on self-regulation as it relates to play skill and
play development in the preterm infant who has difficulty with self-regulation.
Statement of the Problem
Occupational therapists are involved in the evaluation and treatment of the preterm infant
during the first two years of life and address play as one of the primary areas of occupational
performance. Delay in play skill development may have a variety of causes, but it is posited that
difficulty in sensory modulation and self-regulation can affect the infant’s ability to attend to
tasks (Kopp, 1976; Lynn et al., 2011) and affect their occupational performance (Kopp, 1976;
DeGangi, 2000; DeGangi, Breinbauer, et al., 2000). A literature review of pertinent
occupational therapy journals yielded a paucity of research by occupational therapists focused on
play, moderate pressure massage, and self-regulation with the preterm infant. Because
occupational therapists use moderate pressure massage, it is important that there be evidence to
support this practice. In this quantitative research study, the effects of mother-administered
moderate pressure massage on the infant’s self-regulation and on their play development was
explored.
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Purpose of the Study
The purpose of this study was to examine the relationship between decreased selfregulation and delayed play skill development in premature infants and the effect of massage
intervention. Many premature infants have sensory processing difficulties, which affects their
self-regulation. This may affect their attention to task and affect the occupation of play. It is
posited that a child who is self-regulated may be more successful in his/her play and that
moderate pressure massage could be an effective tool to improve self-regulation in preterm
infants with decreased self-regulation. The purpose of this study was to examine whether
moderate pressure massage intervention administered by mothers could improve self-regulation
with resulting improvements in play outcomes.
Research Questions and Hypotheses
This study aimed to answer the following questions:
1. Does moderate pressure massage administered by mothers improve self-regulation in
preterm infants of corrected age 12 to 18 months with decreased self-regulation?
2. Does moderate pressure massage administered by mothers improve playfulness in
preterm infants of corrected age 12 to 18 months with delayed playfulness skills and
decreased self-regulation?
3. Does moderate pressure massage administered by mothers improve play skill age in
preterm infants of corrected age 12 to18 months with delayed play skills and
decreased self-regulation?
The following hypotheses guided the research:
1. Hypothesis 1. Self-regulation will increase significantly for preterm infants after
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intervention with moderate pressure massage as compared to pre-intervention. Selfregulation will be measured by a decrease in the number of study-eligibility areas of
the Infant Toddler Social Emotional Assessment (ITSEA; Carter & Briggs-Gowan,
2006) that fall below the 10th percentile and a positive change in the visual analogue
scale developed for self-regulation.
2. Hypothesis 2. Playfulness will increase for preterm infants after intervention with
moderate pressure massage as compared to pre-intervention as measured by positive
change on the Test of Playfulness (ToP; Bundy, 1997) score and by a positive change
in the visual analogue scale developed for playfulness.
3. Hypothesis 3. Developmental play age will increase for preterm infants after
intervention with moderate pressure massage as measured by an increase in play age
on the Revised Knox Preschool Play Scale (RKPPS; Knox, 2008) and by a positive
change in the visual analogue scale developed for play skill.
Operational Definitions
1. Corrected age. In reference to a child born preterm, corrected age is calculated by
subtracting the number of weeks born before 40 weeks of gestation from the
chronological age, which is the time elapsed after birth (American Academy of
Pediatrics, 2004).
2. Developmental play age. Developmental play age refers to the play age derived from
the scoring of the Revised Knox Preschool Play Scale (Knox, 2008). The RKPPS
records play in four dimensions, each dimension consisting of a number of factors.
Each factor has a number of descriptors of specific play skills. Scoring is explained
in the methods section.
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3. Improvement in play skill. Operationally, Improvement in play skill is defined as an
increase of infant’s play age on the Revised Knox Preschool Play Scale and positive
change in the visual analogue scale developed for play skill.
4. Moderate pressure massage. Moderate pressure massage is defined as massage using
long, deep strokes and squeezing (Diego, Field, Sanders, & Hernandez-Reif, 2004)
and also defined as “moving the skin” (T. Field, personal communication, September
1, 2012). For this study, moderate pressure massage is defined as long deep strokes
and squeezing that slightly indents the skin or compressing of the limbs and body of
the child between the two hands of the massage-giver. Additionally, moderate
pressure massage will include moderate pressure hugs to the entire body, done via
holding the child close and giving a “bear hug,” holding the child for 10 to 15
seconds.
5. Play. Conceptually, play is variably defined as the spontaneous activity of children,
recreational activity, the conduct course, or action of a game (“Play,” n.d.).
Operationally, play is defined as focused play, which is further defined as the
spontaneous purposeful exploration and manipulation of toys via actions, such as
placing, pulling, pushing, or turning in order to activate them, and gross motor
exploration of toys via climbing, kicking, riding, and throwing (Knox, 2008),
measured by the Revised Knox Preschool Play Scale (Knox, 2008).
6. Playfulness. Playfulness is defined by four elements: intrinsic motivation, internal
control, freedom to suspend reality, and framing as per scoring on the Test of
Playfulness (Bundy, 1997). Improvement in playfulness is defined as increase in the
percentage score for any of the three domains of extent, intensity, and skillfulness on
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the posttest as compared with the pretest, which will be further measured by positive
change in the visual analogue scale developed for playfulness.
7. Preterm. Preterm refers to an infant born prior to 37 weeks’ gestation. The terms
premature and preterm are used interchangeably in the literature. In this study, the
term preterm will be used.
8. Self-regulation. Conceptually, an infant’s ability to “monitor and modulate cognition,
emotion and behavior, to accomplish one’s goal and /or to adapt to the cognitive and
social demands of specific situations” describes self-regulation (Berger et al., 2007, p.
257). For the purposes of this study, self-regulation is defined as the infant’s ability to
initiate and cease behavior as the situation demands and to modulate the intensity,
frequency, and duration of motor activity based on situational demands.
Operationally, improvement in infant’s self-regulation is defined as a decrease in
number of areas of concern on the Infant-Toddler Social Emotional Assessment
(Carter & Briggs-Gowan, 2006) being used in this study and positive change on the
visual analogue scale developed for self-regulation.
9. Visual analogue scale. The visual analogue scale (VAS) is a self-reporting scale
developed to objectively measure subjective phenomena. It consists of a line of
predetermined length that separates extreme boundaries of the phenomenon being
measured. The subject enters a slash mark along the line to indicate the strength of
their feelings or perceptions (Miller & Ferris, 1993). The VAS is scored by
measuring the distance from the left side of the line to the point of the subject’s tick
mark on the line. For the purposes of this study, the VAS will be 10 cm long and will
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be used for weekly comparisons of self-regulation and play/playfulness phenomena
chosen by the parent.
Rationale and Need for the Study
The idea that there appears to be a discrepancy in play skills between preterm and fullterm infants has been supported by the literature and clinical experience. Preterm infants have
been observed to display poor play skills, to attend for brief spurts of time, to explore a toy
mainly via banging, and to exhibit delays in their functional manipulation (Landry & Chapieski,
1988; Ruff, McCarton, Kurtzberg, & Vaughan, 1984). In addition, preterm infants may present
with self-regulation difficulties that interfere with occupation (Lynn et al., 2011). Occupational
therapy intervention typically involves a variety of strategies; one such strategy utilizes a sensory
processing approach incorporating tactile input of moderate pressure massage to improve the
infants’ skills in self-regulation in order to improve occupational engagement. Although studies
of moderate pressure strategies are found in the literature on massage, there is limited
information in the occupational therapy literature on the use and effectiveness of moderate
pressure massage to improve occupational engagement. The studies that were found in the
occupational therapy literature and massage literature regarding children are summarized below
in the literature review.
A review of the occupational therapy literature did not locate information that compared
play skills of preterm infants and full term infants; however, a limited number of studies were
located in the psychology and education literature (Brachfeld, Goldberg, & Sloman, 1980; Kopp,
1976). Investigating and comparing engagement of infants born preterm in childhood
occupations, such as play, may provide useful information to support early intervention strategies
by occupational therapists. The aim of this study was to examine specific occupational therapy
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interventions that facilitate a positive outcome in self-regulation and in play behavior in babies
born preterm.
Theoretical Context
Occupational therapists focus on the use of occupations to promote participation in life.
Occupational therapy’s scope of practice is defined by the AOTA in the “Occupational Therapy
Practice Framework: Domain and Process, Third edition” (OTPF; AOTA, 2014). The
Framework defines occupational therapy as “the therapeutic use of everyday life activities with
individuals or groups for the purpose of enhancing or enabling participation in roles, habits, and
routines in home, school, workplace, community and other settings” (AOTA, 2014, p. S1). The
ability to function and participate in life activities is thus viewed as a dynamic, transactional
relationship between the person, his/her environments, and occupations. All aspects of the
domain of occupational therapy, including occupations, client factors, performance skills and
patterns, and environments, interact together to affect one’s participation in life activities. The
role of the occupational therapist with infants includes addressing occupational performance
areas, such as play and activities of daily living. The AOTA (2010) practice advisory for early
intervention further defines the occupational therapist’s scope of practice in terms of promoting
an infant’s development and enhancing a family’s capacity to care for its child. To help infants
achieve participation in their occupations, a variety of interventions are available to the
occupational therapist. Frames of reference provide the structure and guidelines for aiding the
occupational therapist in the choice of intervention for specific client problems. Massage as a
form of tactile input may be one of these interventions and is discussed below as it relates to the
sensory integrative frame of reference.
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Massage and the Sensory Integrative Frame of Reference
Massage can be considered a form of somatosensory input, which includes both tactile
and proprioceptive input (Roley, Blanche, & Schaaf, 2001). The use of tactile and
proprioceptive input in occupational therapy has its theoretical foundation in the sensory
integrative frame of reference (Ayres, 1972; Blanche & Schaaf, 2001). The theory of sensory
integration (SI) was developed by Dr. A. Jean Ayres to explain the relationship between behavior
and neural functioning (Ayres, 1979). The major premise of SI theory is that learning is
dependent on the child’s ability to take in sensory information from the environment via the
primary sensory systems of tactile, vestibular, and proprioception and process this information in
the central nervous system in order to plan and produce adaptive behaviors (Spitzer & Roley,
2001). In order to function and engage in daily occupations, humans need to be able to filter the
sensory information received, paying attention to the input that is relevant and filtering out that
which is not. The individual uses intrinsic mechanisms to make automatic internal adjustment in
order to maintain internal control and sustain the basic operations of body systems, including the
nervous system (Reeves, 2001). When this process is successful, the individual is able to
regulate his/her behavior in order to attend to tasks and engage in meaningful occupations, such
as dressing, mealtime, bath time, toy exploration, and playing with others (Roley et al., 2001).
This ability to grade responses to sensory information in order to meet the demands of the
environment is known as sensory modulation (Lane, 2002; Miller, Reisman, McIntosh, & Simon,
2001).
Models of Sensory Modulation
Two important occupational therapy theorists who describe models of sensory
modulation are L. J. Miller (Miller et al., 2001; Miller, Anzalone, Lane Cermak, & Osten, 2007)
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and Dunn (1997, 2007). Models developed by Miller and Dunn suggest that observable
behaviors are linked to sensory integration and processing, and when there is dysfunction, it is
disruptive to occupational performance. Miller et al. (2001) describe a model of sensory
modulation that guided the current study. It is suggested that the ecological model of sensory
modulation (EMSM) that four external dimensions of culture, environment, relationships, and
tasks affect and influence the three internal dimensions of sensation, emotion, and attention.
When there is a good fit between the external and the internal dimensions, the result is adaptive
performance and ability to complete the task at hand. When there is an imbalance between
demands of the external dimensions and the capacity for the internal dimensions to adapt to these
external demands, the child exhibits maladaptive behaviors, which are classified as a sensory
modulation disorder (SMD). The responses of individuals who exhibit sensory modulation
disorder can be understood in the context of the external dimensions, including the individuals’
culture, their environment, the relationships in their lives, and the demands of the specific tasks
in which they are involved.
According to EMSM (Miller et al., 2001), a child with SMD may exhibit one or more of
the following behaviors when presented with sensory stimuli: overresponsivity,
underresponsivity, or lability (described as a shutdown or blocking of the sensory input).
Current nosology categorizes three subtypes of sensory modulation disorder. These include (a)
sensory overresponsivity in which the child is overwhelmed by sensory input, (b) sensory
underresponsivity in which the child is slow to respond to sensory input and may even seem
lethargic, and (c) sensory craving in which the child desires sensory input and actively seeks
sensation, often in maladaptive ways (Miller et al., 2007).
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Dunn (1997, 2007) also linked self-regulation to sensory modulation and described the
intersection of these two constructs in four basic patterns of sensory processing. The four
patterns are sensation seeking, sensation avoiding, sensory sensitivity, and low registration.
These are expanded in the literature review section below. These patterns correspond to the
categories described by Miller et al. (2007) in that sensory seeking is common to both. Dunn’s
low registration corresponds to Miller’s sensory underresponsivity, and Dunn’s sensory sensitive
and avoiding correspond to Miller’s sensory overresponsivity.
When an infant or child does not adequately use intrinsic mechanisms to make internal
adjustments to sensory stimulation, occupational therapy practitioners may provide specific
sensory inputs in order to improve the child’s sensory regulation and thereby his/her
performance in daily occupations (Reeves, 2001). One type of sensory input the occupational
therapist may provide is tactile input in the form of moderate pressure massage. This type of
input is hypothesized to be calming and stress reducing; infants who receive this massage are
calmer and less stressed, indicating improved self-regulation (Field, 1995; Field et al., 1996;
Hernandez-Reif, Diego, & Field, 2007). The current study examined the effect of massage of
moderate pressure massage, a type of somatosensory input, on the infant’s self-regulation and on
the occupation of play. The focus of this study was to understand the influence of moderate
pressure massage on the child’s ability to self-regulate and to attend to toys, examine them, play
with them, and manipulate them appropriately. It is posited that optimal performance in play by
the study’s participants would demonstrate a good fit between the internal and external
dimensions described in the EMSM.
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Assumptions and Limitations
In any study undertaken, there are certain assumptions made. In a quantitative research
study, it is assumed that reality is something that can be studied objectively. It is assumed that
the researcher is able to predict and explain some phenomenon and that the problem to be studied
can be reduced to a testable statement. It is further assumed that this statement can be reliably
measured. In the current study, these assumptions applied.
Limitations are an inherent part of any study. They are the characteristics of the study
design that affect the interpretation of the findings from the study. The current study had a
number of limitations that included accuracy of mothers’ reporting and inability to generalize
findings to any but a specific population. Mother compliance with the intervention was also a
potential limitation. The investigator taught mothers of the infants in the study how to do the
intervention, and mothers implemented the intervention at home. The investigator relied on the
accuracy and honesty of mothers’ report that intervention actually took place as prescribed. An
effort to address this limitation included initial instruction to the mothers, distribution of a
written protocol, distribution of a DVD to the mother of her performing the massage correctly,
and documentation by the mother via a daily log. Researchers (Edwards, Millard, Praskac, &
Wisniewski, 2003; Segal & Beyer, 2006) indicated that the best way to achieve follow through
with home programming is to embed therapeutic activities in the child’s and family’s daily
routine. Massage can most readily be administered when the child is being undressed for a bath,
before bedtime, when being dressed, or when having a diaper changed. Therefore, the
instruction to the mothers was based on incorporating massage into these daily routines.
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Summary
There is substantial literature that indicates that preterm infants have difficulties with
self-regulation, which appears to affect early skills, such as attention, and has implications for
difficulties in occupational participation, such as later learning in the school-age years. Delays in
both self-regulation and in play are noted in preterm infants, and occupational therapists who
treat preterm infants address these delays. The occupational therapist may employ a multitude of
strategies, including sensory strategies, as part of occupational therapy intervention. One
sensory strategy employed by occupational therapists is moderate pressure massage, a form of
tactile input. This practice is based on the constructs of the theory of sensory integration.
However, there is limited evidence in the occupational therapy literature regarding the
effectiveness of specific tactile strategies (moderate pressure massage) with the preterm
population. It was towards the goal of increasing knowledge in both of these areas that the
current study was undertaken.
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Chapter 2: Selected Review of the Literature
The literature review below served as the foundation for the current study. It addresses
the topic of play in the occupational therapy literature, the stages of play development as
described in the literature, and its application to the choice of toys for this study. Literature is
reviewed regarding attention and play in infancy, play and its relationship to later learning
abilities and the importance of infant self-regulation, and its link to attention and play
development. The literature regarding the neurophysiology of massage is reviewed to better
understand its effect on self-regulation, which is followed by a review of literature describing
moderate pressure massage as an intervention strategy to increase infant self-regulation and
improved attention. Lastly, the literature about mother-administered massage and the use of
video recording in rehabilitation as a form of information for caregivers is reviewed.
Play in the Occupational Therapy Literature
Play is an integral part of being a child and is one of the primary occupations of children.
Play is important for children of all ages both for the sake of play itself and to enhance other
areas of development, such as gross motor, fine motor, cognitive, and social. Norma
Alessandrini (1949) stated so eloquently that “play is a child’s way of learning and an outlet for
his innate need of activity” (p. 9). She further indicated that play is purposeful activity for a
child. Missiuna and Pollock (1991) write about the value of free play for its own sake and make
a distinction between the playful use of activity in occupational therapy intervention sessions and
play as a pleasurable activity that is emotionally satisfying in and of itself. In their study,
Leipold and Bundy (2000) quote Florey (1971) who stated the following:
When a child cannot play, we should be as troubled as when he refuses to eat or sleep.
When children are having difficulty in play, this is not the time to call in the volunteer or
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to dip into the bag of scrap materials. This is the time for the immediate attention of a
professional and it calls for a careful examination of what might be going wrong. (p. 280)
Play is an area of occupation addressed by pediatric occupational therapists and is
defined in the OTPF (AOTA, 2014) as an occupation, specifically as “any spontaneous or
organized activity that provides enjoyment, entertainment, amusement, or diversion” (p. 631). In
the OTPF, play is divided into play exploration and play participation. The OTPF further defines
play exploration as “Identifying appropriate play activities, which can include exploration play,
practice play, pretend play, games with rules, constructive play, and symbolic play” (as cited in
Bergen, 1988, pp. 64–65). This play would include the exploration of toys via infant movement,
such as batting at toys and shaking them, and dress-up play and gross and fine motor games
played by older children. Play participation includes “Participating in play; maintaining a
balance of play with other areas of occupation; and obtaining, using, and maintaining toys,
equipment, and supplies appropriately” (AOTA, 2014, p. S21).
Although play is characterized as an occupation, a survey of occupational therapists
conducted by Couch, Deitz, and Kanny (1998) found that only 2% of respondents indicated they
incorporated play goals into their interventions with children. O’Brien et al. (2000) discussed the
need for occupational therapists to address play in their intervention and to develop goals that are
directed towards increasing play and playfulness. In light of these authors’ statements about the
importance of play and playfulness as an outcome for occupational therapy, a review of studies
in the occupational therapy literature related to play was undertaken to determine the prevalence
of play as an occupational therapy outcome.
Occupational Therapy Studies Using Play as the Measured Outcome with Preschoolers
Studies that identify play as the outcome can be found in the occupational therapy
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literature. A quasi-experimental design was used in most of these studies. The Knox Preschool
Play Scale (KPPS; Bledsoe & Sheppard, 1982) and the Test of Playfulness (Bundy, 1997) are
commonly used by occupational therapists to measure play outcome. The KPPS and its later
version, the RKPPS, measure a child’s developmental play age, indicating attainment of certain
skills appropriate to the child’s age. The Test of Playfulness measures a child’s playfulness,
which is the disposition to play and the way that a child approaches play (Skard & Bundy, 2008).
Playfulness is only one aspect of play and does not include components, such as skill in play.
Both of these elements, skill and playfulness, are important measures that together provide a
comprehensive picture of a child’s play skills and abilities.
Ten studies utilizing the Knox Preschool Play Scale or the Revised Knox Preschool Play
Scale as an outcome measure for children over the age of 2 years were found in the literature
(Kielhofner, Barris, Bauer, Shoestock, & Walker, 1983; Harrison & Kielhofner, 1986; Bundy,
1989; Clifford & Bundy, 1989; von Zuben, Crist, & Mayberry, 1991; Rastall & Magill-Evans,
1994; Shepherd, Brollier, & Dandrow, 1994; Tanta, Deitz, White, & Billingsley, 2005;
Jankovich, Mullen, Rinear, Tanta, & Deitz, 2008; Kennedy-Behr et al., 2011). Bundy, Shia, Qi,
and Miller, (2007); Okimoto, Bundy, & Hanzlik (2000); and O’Brien et al. (2000) used the ToP
as an outcome measure. These researchers found differences in the play and the playfulness of
hospitalized children, children with sensory integrative dysfunction, children with developmental
coordination dysfunction, and children with cerebral palsy and developmental disabilities. In the
studies reviewed, none of the researchers directly examined the play skills of children who were
born preterm. This review highlights the lack of studies in the occupational therapy literature on
play skills of children over the age of 2 years who were born preterm. The following will
provide an analysis of studies using play as an outcome measure with infants below age 2.
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Occupational Therapy Studies Using Play as Measured Outcome with Infants Below Age 2
Analysis of infants’ play can provide important information about the infant’s
development and learning skills. Knowledge related to play development in children with
disabilities and typical children can inform occupational therapy practice by providing insight
into specific challenges that may exist during play. Only three studies that used play as the
measured outcome with infants below the age of 2 years were found in the occupational therapy
literature from 2000 to 2016. Two aspects of play were studied: play skills and playfulness. All
three studies involved comparison of infants with a disability to infants who were typically
developing. Hamm (2006) studied playfulness and the influence of environment for play in a
group of 20 children with disabilities and 20 without disabilities, ages 6 to 38 months, which
explored the validity and reliability of the Test of Playfulness (Bundy, 1997) and the Test of
Environmental Supportiveness (Bundy, 1999). Hamm used videotaping as the method of data
collection to explore the child’s play at home. Mean scores between the two groups indicated
that children with disabilities were less playful than those without disability. Using Rasch
analysis, the authors concluded that the ToP was a reliable and valid measure of playfulness in
children with and without disabilities and may provide both clinicians and researchers with a
practical means of measuring playfulness.
Okimoto et al. (2000) compared the playfulness of 38 children ages 8 to 32 months with
and without cerebral palsy (CP) and developmental delay (DD) using ToP. They found that
children with CP and DD scored lower on the ToP than cognitively age-matched peers without
CP and DD. The mother-child pairs of children with CP and DD were then randomly assigned to
one of two interventions. The authors compared ToP scores of those who received
neurodevelopmental (NDT) intervention with those who received intervention focused on
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improvement of mother-child interaction. The researchers’ hypothesis was that those receiving
the intervention to improve mother-child interaction would score higher. The results showed no
statistically significant difference between the two groups receiving the different interventions.
In a retrospective study using videotaped analysis of 32 infants 9 to 12 months, Baranek
et al. (2005) examined the differences in play behavior in infants later diagnosed with autism and
those who were typically developing or those with developmental delay. The authors focused on
levels of and duration of play. The results did not reveal a significant difference in exploratory
play skills, simple manipulation, or duration of exploratory play at this age between those later
diagnosed with autism and those who were typically developing. However, nine of 10 children
with developmental delay demonstrated only exploratory play and no higher level of play. Two
typically developing children, but none in the autism group, reached functional object play
(highest level). Although the differences observed were not significant, it provided information
about play with the different populations observed. The authors concluded that retrospective
video analysis is a valid way to study play in young children and suggested that analyzing an
infant’s interactions with objects and optimizing engagement in play may provide important
information related to developmental and occupational performance patterns as well as a
foundation for specific interventions to optimize engagement in play.
Play Development
The progression of play development has been described by many different theorists. A
review of theories of play development served as background information for the choice of toys
used in the current study. Piaget is a well-known theorist who described a child’s cognitive
development (Piaget, 1964). According to Piagetian theory, the first of four stages of cognitive
development occur during the sensorimotor stage, which extends from birth to about age 2.
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Piaget divided the sensorimotor stage into a number of substages. These include (a) simple
reflexes stage (birth to 6 weeks); (b) primary circular reactions stage in which babies learn to
reproduce an event that initially occurred by chance (6 weeks to 4 months); (c) secondary
circular reactions stage, a stage defined by the infant’s development of coordination of vision
and prehension and object orientation (4-8 months); (d) coordination of secondary circular
reactions stage when babies coordinate vision and touch and develop understanding of meansend (8-12 months); and (e) tertiary circular reactions stage when infants learn about the many
properties of objects and learn that they can make things happen (12-18 months).
More current scholars of play describe play development in somewhat different terms.
According to Munier, Myers, and Pierce (2008), the stage between 12 and 18 months is a stage
of experimentation in play, characterized by the child subtly varying the actions on an object of
play and engaging with large numbers of objects over time. Knox (2008) described that at 12 to
18 months, an infant’s manipulation skills include throwing, inserting, pulling, pushing, carrying,
turning, opening and shutting, stacking, taking apart, and putting together. Similarly, Zelazo and
Kearsley (1980) studied play in 40 infants at 9½, 11½, 13½, and15½ months. They used these
ages based on data from a previous study done by another author. The authors describe an
orderly progression of the quality of play between 9½ and 15½ months during which play
becomes progressively more object-specific and functionally appropriate with a decline in
mouthing, waving, banging, and fingering, followed by an ascending pattern of relational
functional play from 11½ months on. The authors concluded that there is an important cognitive
change that occurs toward the end of the first year of life, which leads to increase in frequency
and diversity of appropriate toy use.
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Belsky and Most (1981) studied free play behavior in 40 infants between 7½ and 21
months in a cross-sectional study. Based on research done by other play theorists, the authors
hypothesized a hierarchy of 12 play stages for typically developing children, which serve as a
refinement of the Piaget sensorimotor period. The infant’s play prior to nine months consists
mostly of simple manipulation such as banging and shaking. Play becomes more sophisticated
from nine months onward through the second year. Functional object play emerges in the second
half of the first year; this includes the exploration of the properties of objects and more
sophisticated manipulation such as twisting, turning knobs, and pulling/sliding levers found on a
busy box, or opening the door on a toy to remove the objects inside.
Baranek et al. (2005) utilized Belsky and Most’s (1981) stages of play development in
their study on play in infants with and without autism. The exploratory stage described by
Baranek et al. includes actions such as banging, mouthing, and simple manipulation of single
objects. The second level described is relational use, which includes the combined use of two
objects in play in a non-functional manner. The objects are manipulated via pushing, pulling,
nesting, or are put in and taken out, without regard to the function of the objects. The third level
described is functional or conventional use of objects, such as feeding a doll; this is the level of
simple pretend play. The fourth level described is the level of symbolic play, in which there is
substitution of objects to represent real objects.
The choice of toys utilized in the current study was guided by the research of Knox
(2008), Baranek et al. (2005) and Belsky and Most (1981). The toys used in the study reflect the
stages of experimentation and manipulation in play, as well as functional play (e.g. placing a
block in a container; placing a peg in a board; placing bottle in a doll’s mouth). A listing of the
toys used in the current study appears in Chapter 3 and in Appendix L.
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Attention and Play
As documented in the infant developmental literature, there is a close association
between attention and play (Ruff, 1986; Tamis-Lemonda & Bornstein, 1990). Ruff found that
attention enhances selectivity and maximizes the intake and use of information. She further
indicated that more active involvement in play may involve more processing of information,
which requires a greater degree of attention. Tamis-Lemonda and Bornstein studied the
interrelationship between language production, language comprehension, play competence, and
attention span in forty-three 13-month-old toddlers. The toddlers were observed for 15 minutes
during free play with their mothers being present. Among the authors’ findings was that play
competence varied positively with attention span. When a child is motivated to master his/her
environment, the child explores objects and toys for a greater period of time and demonstrates
greater attention span, which results in increased play competence. Tamis-Lemonda and
Bornstein (1990) suggested that if it is difficult for the child to attend to a task, the child will
have difficulty participating in and mastering the occupation of play.
As documented in the psychology and education literature, the association between an
infant’s ability to pay attention in play and his/her ability to learn when older has been examined
(e.g., Landry & Chapieski, 1988; Lawson & Ruff, 2004; Ruff et al., 1984; Ruff, 1986). Lawson
and Ruff studied sustained, focused attention in 7-month-old infants and examined the
relationship to child’s attention in the preschool years. The researchers evaluated cognition and
focused attention in 55 preterm infants at 7 months and then again at 2 and 3 years of age. The
results indicated that focused attention at 7 months correlated with focused attention at 2 and 3
years; the same held true for casual attention. They suggest that focused or casual attention was
stable over time. In another repeated measures design study, Sigman et al. (1987) studied the
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task persistence of 43 preterm infants at the age of 2 and 5. The 2-year-old children were
presented with tasks that were difficult to perform while their performance was videotaped and
task persistence rated. Measurement at age 5 consisted of parental completion of Conners Rating
Scale (Conners, 2013) subtests, which related to attention span and frustration tolerance. Results
indicated that task persistence at 2 years was correlated with later focusing and task completion
at 5 years. Finally, Ruff et al. explored infants’ manipulative exploration of objects in 30
preterm infants and 20 full-term infants at 9 months and at 2 years using the Bayley Mental
Developmental Index (MDI). They indicated that the preterm infants who did less fingering and
manipulating of toys at 9 months were at risk for poorer cognitive development at 2 years. These
studies underscore the relationship between early play and later learning ability.
Landry and Chapieski (1988) also describe active examination of toys as an attention
process that is important for cognitive functioning. They studied the attention processes in
preterm infants while they were engaged in play. They observed 25 full-term infants at age 6
months, 25 preterm infants at low risk for delayed development at corrected age 6 months, and
21 preterm infants at high risk for delayed development. They compared attention to toys and
play with and without mother-directed intervention. They indicated that infants noticed more
toys and examined them more when the toys were presented by the mother and the mother
directed their attention to the toys regardless of the infant’s risk status. Overall, the higher risk
infants noticed fewer toys, spent less time examining toys, and attended to toys for less time than
the lower risk preterm infants and the full-term infants.
In the occupational therapy literature, Leipold and Bundy (2000) found an association
between attention and play. While it may be typical for children to display high energy and be
quite active, it can be problematic if there is a lack of sustained attention, interest, and
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persistence. Leopold and Bundy compared the play performance of children with and without
attention deficit disorder at 5 to 14 years of age. They found that children with ADHD had
difficulty with sharing toys and space, and many children with ADHD chose solitary play rather
than playing in a group. They validated the difficulties in playfulness demonstrated by children
with ADHD. Although other researchers did not recruit preterm babies, many preterm babies are
eventually diagnosed with ADHD (Anderson & Doyle, 2003; Bhutta et al., 2002; Davis & Burns,
2001; Foulder-Hughes & Cooke, 2003; Lindstrom et al., 2011; McGrath et al., 2005; Saigal et
al., 2003; Weijer-Bergsma et al., 2008), thus a rationale was provided for close monitoring of
play development and attention in preterm infants. In summary, these researchers provided
evidence that early play skill development and attention to objects in play have a relationship to
later attention and learning abilities. The literature relating attention and self-regulation is now
reviewed.
Relationship Between Infant Attention and Self-Regulation
There is an association in the literature between infants’ self-regulation and their ability
to pay attention (Berger et al., 2007; Davis & Burns, 2001; Lynn et al., 2011). Infant selfregulation is a concept that may be viewed from many theoretical perspectives and many levels,
including the cellular level, the behavioral level, and the neuroscience level. Self-regulation
involves many brain systems, including the brainstem, the limbic system, and the cortical
system, which need to cohere in order to organize behavior (Feldman, 2009). From an
occupational therapy perspective, DeGangi (2000) stated that the process of self-regulation
involves the capacity to modulate mood, self-calm, delay gratification, and tolerate transitions in
activity. DeGangi considered sensory modulation as a component of self-regulation. Reeves
(2001) defined self-regulation as the ability of a biological system to adjust to changing
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conditions in the environment, using internal and external processes to monitor, evaluate, and
modify reactions to existing conditions, which involves interplay between excitatory and
inhibitory mechanisms. The ability to self-regulate is critical as it provides an important
foundation for behaviors, such as adaptation to the environment, sensory processing, and
regulation of attention (DeGangi, 2000).
Bundy, Lane, and Murray (2002) view modulation as both a neural and a behavioral
phenomenon. Neural modulation occurs in the central nervous system. The central nervous
system receives both excitatory and inhibitory inputs from the environment and balances these
inputs, so the individual can adapt to environmental changes. On the behavioral level,
modulation is defined in current literature as the capacity to regulate and organize the response to
sensory input in a graded and adaptive manner in order to meet the demands of the environment,
achieve and maintain an optimal range of performance, adapt to challenges in daily life, and
engage in meaningful occupations (Bundy et al., 2002; Roley et al., 2001). Modulation is thus
one form or component of regulation.
Dunn introduced a model of sensory processing that also relates self-regulation to sensory
modulation. Dunn (2007) defined self-regulation as a behavioral response that allows a person
to respond to sensory input. According to Dunn, modulation is “the ability to monitor and
regulate information in the interest of generating an appropriate response to particular stimuli”
(Dunn, 1997, p. 25). Dunn subsequently introduced the concept of neurological thresholds and
type of response (Dunn, 1997, 2007). The neurological threshold is the point at which there is
enough sensory input for an individual to register the input. The neurological threshold may
vary in the different sensory systems. A person with a low threshold is more sensitive to the
input and responds more often to the stimuli. A person with a high threshold is less sensitive to
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the input, and the neurological system needs stronger input to register the stimulus. These
individuals may miss stimuli that others notice more readily or seek additional sensory input.
Once the person registers the stimulus, response to the stimulus is required. Response to a
stimulus is on a continuum with each individual’s response dependent on the context and on
his/her sensory systems’ adaptations. A person can respond actively or passively to sensory
input in order to self-regulate. Dunn described four basic patterns of sensory processing that
relate to the intersection of threshold (high or low) with self-regulation strategy (active or
passive). These patterns include (a) sensation seeking, which is the intersection of a high
threshold and an active self-regulation strategy; (b) sensation avoiding, which is a low threshold
and active self-regulatory strategy; (c) sensory sensitivity, which is low threshold and a passive
self-regulatory strategy; and (d) low registration, which is the intersection of a high threshold and
a passive self-regulation strategy. Individuals have different thresholds for noticing sensory
information and process this information differently, which affects their daily occupational
performance choices.
Preterm infants often have difficulties in processing sensory stimuli and displaying
functional behavioral responses (Bart et al., 2011; Wickremasinghe et al., 2013). These
difficulties in self-regulation as a response to sensory stimuli may be related to neurological
immaturity or difficulty processing sensory information. Deficits in the preterm infant’s selfregulatory functioning may be the underlying cause of these children’s later difficulties in
behavior, inattention, difficulty in following directions, and overall poor school performance
(Davis & Burns, 2001). Davis and Burns focused on the self-regulation of cognition, which they
define as the individual’s ability to handle information in order to respond to the task at hand.
They enumerated indicators of self-regulation of cognition, which include attention control,
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selective attention, attention allocation, and attention regulation. This description of selfregulation is supported by Berger et al. (2007), who iterate that attention is a key aspect of selfregulation and is the basis for inhibitory control and problem solving. Lynn et al. (2011)
hypothesized that difficulties with self-regulation in children born extremely preterm may be the
reason that 50% to 70% of these children have school difficulties. They stated that selfregulation incorporates several executive function processes, which they viewed as the child’s
effective adaptation to demands for behavioral regulation. When a child has sensory processing
difficulties, behavioral adaptation and regulation is compromised, and often, the result is a
decrease in executive function abilities, such as poor management of attention and poor
inhibitory control. The authors then described four factors that influence the development of
self-regulation. These factors are language, temperament, attention, and parenting. Regarding
language, babies first follow verbal instructions of others, then use self-talk to manage their own
behavior. Self-talk eventually quiets as the child internalizes this behavior. Then the infant uses
silent instruction, leading to the use of thoughts to control his actions. Temperament dictates a
child’s emotional responses and choices of strategies to be used for self-regulation and
influences a child’s emotional reactivity, sociability, and impulsivity. Attention is a process that
includes orienting, alerting, sustained attention, and selective attention and provides the basis for
the development of age-appropriate skills in the classroom. The final factor is parenting and
family environment. According to the authors, there is a tendency for some parents of preterm
babies to be overly protective of their infants and display highly directive parenting rather than
being receptive to the infant’s cues. This practice may limit the infant’s interactions with others
and the development of independence in arousal, self-regulation, and other goal-directed
abilities.
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Similarly to Lynn et al. (2011), Papousek (2011) also discussed the child’s temperament
and the parent’s interaction with the infant as two factors that affect the child’s ability to selfregulate. Variations in the infant’s ability may include state regulation, attention regulation,
infant temperament, and emotion regulation. When there is a “goodness-of-fit” between the
child’s temperament and the qualities of the caregiving environment, including parents’ intuitive
communication abilities, the stage is set for infant self-regulation. Berger et al. (2007) further
defined self-regulation to include the ability to comply with a request, initiate or cease a behavior
as the situation demands, or sustain verbal and motor actions in social or educational settings.
Per these authors, self-regulation refers to a number of different processes, including selfregulation of emotion, cognition, and overt behavior. The underlying common factor in all of
these processes is the executive aspect of attention, which is the basis of inhibitory control,
strategies of problem solving, and self-monitoring. Developmentally, between 9 to 12 months,
infants become capable of intentional means-end actions, such as reaching for a pacifier and
putting it in the mouth, and begin to display so-called sensory-motor modulation. In this type of
self-regulation, motor control is becoming more self-directed, and they use this sensory-motor
ability to modulate their interaction with their environment. There are works by other authors in
the literature, which align with this view (Davis & Burns, 2001; Ruff & Capozzoli, 2003).
In summary, researchers have supported the components of the EMSM model. The
EMSM model indicates that the internal dimensions of sensation, emotion, and attention are all
affected by the external dimensions of culture, environment, relationships, and task demands. In
order to meet the demands of situations, there must be a match between the external and internal
dimensions. As seen in the studies cited, a child cannot successfully participate in the
occupations of children, such as learning and play, unless they are able to focus and attend,
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which is a component of self-regulation. Self-regulation involves both neurophysiological and
behavioral components and sensory modulation, which is the ability of a biological system to
adjust to changing conditions around it, affected by the external dimensions of mother, other
family members, environment, and task demands. The common denominator in the studies cited
on attention, self-regulation, and sensory modulation is that modulation involves the capacity to
regulate and organize responses to varied sensory inputs in order to meet the demands placed on
the child by the environment, people in the environment, and task demands. Children’s
temperament (how they react emotionally, how sociable they are, and how impulsive they are)
will affect their choices of strategies for self-regulation. When successfully achieved, selfregulation allows a child to adapt to the challenges in daily life in order to engage in meaningful
occupations.
Pressure Touch and Infant Self-Regulation
When a child has difficulty with self-regulation, an occupational therapist may use the
strategy of moderate pressure, a form of tactile input that is used for calming, in order to
modulate arousal and increase attention during occupational performance. One study in the
occupational therapy literature supports the effectiveness of moderate pressure massage to
modulate arousal and improve self-regulation. Silva, Schalock, and Gabrielsen (2011) conducted
a randomized controlled trial of parent-delivered Qigong massage for 47 children with autism
ages 3 to 6 (mean age 58 months). Qigong massage consists of a specific protocol of 12 patting,
shaking, and pressing movements. Participants were randomly assigned to either the massage
group or a wait-list control group. In addition, the authors compared a parent-delivered massage
home program with a dual program (both parent delivered and trainer delivered massage).
Pretest and posttest paired t tests were conducted on all measures, including the Autism Behavior
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Checklist (Krug, Arick, & Almond, 1993), Pervasive Developmental Disorders Behavior
Inventory (Cohen & Sudhalter, 2005), and The Autism Parenting Stress Index (Silva &
Schalock, 2011) for all treatment and control groups to determine if there were significant gains
in these groups. Silva and Schalock (2011) suggested that for mildly impaired children, the
home program was most effective, whereas for the more severely impaired children, the dual
program was most effective. Overall findings indicated that a parent-delivered home program
was effective in improving self-regulation responses both at school and in the home setting.
Silva and Schalock provide support for two components of the current study: a parent-delivered
home program and the use of moderate pressure massage to improve self-regulation.
Is Massage Input Tactile?
There is lack of clarity in the neuroscience and occupational therapy literature as to
whether moderate pressure input falls under the category of proprioceptive or tactile input.
According to Bundy et al. (2002), proprioception is defined as “sensations derived from
movement and joint position. Derived from stimulation to muscle and, to a lesser extent, joint
receptors, especially from resistance to movement” (p. 479). Proprioception is based on the
individual’s own movement, whereas tactile sensation is related to the awareness of location or
change of position of an external stimulus that is applied to the skin. Lane (2002) stated “tactile
sensation provides an individual with information about the external environment” (p. 48), which
lends support for the belief that massage is a tactile input rather than a proprioceptive
stimulation. Blanche and Schaaf (2001) also explained that tactile receptors respond to contact
on the external surfaces of the body and provide information about the external environment. In
contrast, proprioceptive receptors respond to muscle contraction or joint movement and provide
information about the body. Because the tactile and proprioceptive systems function closely
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together, therapists often group these together and refer to them as a somatosome or body sense.
Therapists have used the term proprioception to describe activities that provide deep-pressure
touch. Deep-pressure touch activities/inputs that are passive (such as weighted vests or
sandwiching a child between two pillows) are considered tactile activities because “these
activities provide tactile input in the form of touch pressure to the skin and should be
distinguished from proprioceptive-based activities during which the child is actively resisting”
(Blanche & Schaaf, 2001, p. 112). Massage is, therefore, considered a tactile intervention.
The mechanoreceptors for input, such as massage, are subcutaneous and include the
Pacinian corpuscles and Ruffini endings (Kandel, Schwartz, & Jessell, 2000). According to
Kandel et al., touch information that indents or deforms the skin is then transmitted to dorsal root
ganglion neurons. This information is further transmitted to the brain via the dorsal columnmedial lemniscal system (DCML) receptors that respond to tactile, vibratory, touch-pressure, and
proprioceptive information. Regarding the dorsal column system, Cohen (1999) stated that
"current thinking describes its main function as discriminative touch: to distinguish between
different types of stimuli to the skin, including detection of such features as direction, intensity,
and frequency” (p. 93). Swenson (2006) and Cohen specified that sensations of pain,
temperature, and very light (poorly localized) touch are conveyed by the anterolateral
spinothalamic tract. Well-localized touch, pressure, vibration, and joint position follow the
pathway of the dorsal column-medial lemniscal system. Proprioceptive and tactile information
both travel ultimately along the DCML pathway (Bundy et al., 2002; Kandel et al., 2000). From
there, fibers enter the thalamus and then send signals to the cortex.
According to Lane (2002), the DCML may play a role in modulating arousal. “Clinically,
certain types of sensory information have been observed to have a calming effect. Deep touch
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pressure and proprioceptive information can have this quality, and both are carried to the CNS
[central nervous system] via the dorsal columns” (Lane, 2002, p. 49). Calming and improved
organization can result in improved self-regulation (Davis & Burns, 2001; Lynn et al., 2011).
In summary, it is unclear which pathway transmits moderate pressure touch. Current
knowledge does not provide a clear explanation as to which pathway (DCML or AST) carries the
stimuli from moderate pressure input to the brain for processing. It is clear, however, that both
the anterolateral (spinothalamic) and dorsal column-medial lemniscal pathways are the major
conduits for a number of different types of touch with many neurons receiving lots of
information from many sources, and the central nervous system processes this input and
facilitates appropriate responses. At the level of the somatosensory cortex, the proprioceptive
and tactile information is integrated via the dorsal column-medial lemniscal pathway. This
pathway carries the information from the different types of receptors to the thalamus and then to
the somatosensory cortex. Here the CNS processes and organizes the information, and the result
is a balanced and modulated functional behavioral response.
Touch/Massage and Neurophysiology
We can further appreciate the positive impact touch has by understanding the
neurophysiology related to touch and the positive changes that occur with moderate pressure
massage. The importance of touch for the infant has been demonstrated in numerous studies.
Field (1995) supported the connection between touch and physical growth, health, and
neurological development. Mother-infant contact at the time of birth appears to be associated
with the activation of hormones that positively affect the immune system and growth stimulation
(Blackwell, 2000). Lack of touch has been implicated in lower IQ scores, small stature, flat
affect, and stereotypic movements (Carlson & Earls, 1997). To further bolster the importance of
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touch in human development, there are numerous neurophysiological studies that help explain
why touch is so important to the development of the infant and how touch results in behaviors
that are important for the infant’s later learning (Carlson & Earls, 1997; DeGangi, Dipeitro,
Greenspan, & Porges, 1991; Diego et al., 2005; Diego et al., 2007; Field, Diego, & HernandezReif, 2010; Field et al., 1996). These include studies that have looked at vagal tone and at
hormonal and neurochemical levels such as cortisol, serotonin, and dopamine. In order to gain a
better understanding of how touch affects infants and children on both a neurophysiological level
and on a behavioral level, a review of some of these studies follows.
Studies in the massage literature and in the occupational therapy literature have reported
on parasympathetic nervous system activity, particularly in the vagus nerve, as a measure of
stress or calming. Cranial nerve X, the vagus nerve, extends to the viscera and contains
approximately 75% of the parasympathetic preganglionic neurons (Cohen, 1999). It is the
primary nerve for parasympathetic outflow particularly to the heart and gastrointestinal tract.
The parasympathetic nervous system (PNS) is an inhibitory system, and its activity is greatest
when the individual is at rest or is calm. Vagal activity or tone denotes brainstem regulation of
the heart rate via the vagus nerve (Porges, 1995). Thus, high parasympathetic activity, or tone,
can indicate relaxation and calming in the individual (Cohen, 1999). When procedures such as
stress disrupt homeostasis, vagal tone decreases. Vagal activity is also linked to emotional state
(Porges, 1995). DeGangi et al. (1991) reported that infants with regulatory disorders were less
able to regulate vagal tone as compared to a control group. It is hypothesized by these authors
that this inability to regulate vagal tone may evolve into later developmental problems of
attention and emotional control, which could lead to difficulties in learning. Field et al. (2010)
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suggest that moderate pressure massage in preterm infants increases vagal activity and selfregulation behaviors.
In the occupational therapy literature, one study was found that looked at the relationship
between vagal tone and self-regulation. Schaaf, Miller, Seawell, and O’Keefe (2003) completed
a study of vagal tone in children with sensory processing disorders (SPD). They found that
children with SPD had significantly lower vagal tone than those without SPD, indicating
increased stress. The authors discuss the importance of adequate homeostasis/self-regulation as a
basis for the behavioral and adaptive skills needed to cope with changes in the environment and
allow for successful participation in daily occupations.
In the massage literature, results of studies conducted by Diego, Field, and HernandezReif (2005), Diego et al. (2007), and Field et al. (2010) have indicated that moderate pressure
massage increased vagal activity and gastric motility, which are measures of calming and stress
reduction. The massage also led to increased weight gain and improved growth in these infants.
These researchers provided further support for the use of moderate pressure massage to promote
relaxation and stress reduction.
In addition to vagal activity, neurochemical levels can also be indicative of stress or
relaxation. Cortisol is a stress hormone produced by the sympathetic nervous system when the
individual is in a stressful situation, specifically via the hypothalamic-pituitary-adrenal-cortical
pathway. On the other hand, serotonin is known to hamper the production of cortisol and
enhance the production of dopamine, which is involved in the reduction of depression and its
stress effects. Field et al. (1996) conducted an experimental study, involving 40 infants between
the ages of 1 and 3 months who were born to depressed adolescent mothers. This population was
chosen because some researchers have documented less positive affect in normal infants born to
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depressed mothers compared with those born to non-depressed mothers. The infants in the study
received specific massage protocol by a therapist for 15 minutes for 2 days per week for 6 weeks
and were compared with a group of same-age infants who received rocking sessions for the same
amount of time. Of the two groups, the massage group demonstrated decreased crying and an
increase in the active alert state. In addition, the massage group demonstrated the long-term
effect of greater weight gain. They also had significantly lower salivary cortisol levels, a
decrease in urinary catecholamine (epinephrine and norepinephrine, which are hormones
produced in reaction to stress), and an increase in urinary serotonin levels. These findings are all
indications of reduced stress and increased calming. Thus, positive effects of massage, both
physiologically and behaviorally, were demonstrated.
Additional researchers who evaluated massage have assessed the behavioral and physical
outcomes of massage intervention. Field et al. (1986) studied the effects of a combination of
massage and limb movements on neonates in the NICU. The intervention group demonstrated
greater weight gain, longer awake and alert time, better scores on Brazelton scales (Brazelton,
1973), which are a measure of development, and fewer days of hospitalization than the control
group. Field (1995) conducted a number of studies, which examined the effects of massage on
various pediatric populations, including preterm infants, cocaine-exposed preterm infants, and
HIV-exposed newborns. After the massage protocol, all groups demonstrated better weight gain,
showed better performance on motor activity, and displayed fewer stress behaviors. HernandezReif et al. (2007) examined the stress behavior and activity level of a group of 36 medically
stable NICU infants between 28 and 32 weeks’ gestation who received massage therapy. The
massage infants received three 15-minute massages per day for 5 days from licensed massage
therapists following a specific massage protocol outlined in the study. The results were
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significant for a reduction in both stress behaviors and activity level in the massage group when
compared with the control group, which suggests the positive stress-reducing and pacifying
effects of massage over time.
In addition to studies indicating that massage can affect infant behaviors, two studies
were found in which massage was used to improve sleep and motor skills. Field and HernandezReif (2001) conducted a study for a group of children with sleep difficulties, comparing massage
for 15 minutes prior to bedtime delivered by parents who were trained in specific techniques
with a control group that received 15 minutes of reading prior to bedtime. In this true
experimental design, the parents were trained to perform the massage. Each parent received a
videotape of the massage to take home with them to be used as needed and also received written
instructions. The children with reported sleep difficulties fell asleep more easily and quickly
following the parent-administered massage as compared with the control group. The relationship
between massage and motor skills was examined by Hernandez-Reif et al. (2006), who
conducted a controlled trial of massage with 23 preschool children with Down syndrome. The
children received massage twice a week for a half-hour session for 8 weeks. The control group
received a half-hour of reading session twice per week while sitting and being held by the reader,
which was in addition to the regular early intervention therapies these children were receiving.
The children in the massage group demonstrated statistically significant greater gains in gross
and fine motor functioning than the control group even though all of the children showed gains
in these areas. Even with consideration of the confounding variable of early intervention
therapies, the experimental group made significant gains above those of the control group.
In summary, Field and colleagues generally used the same massage protocol in their
numerous studies, particularly in studies of infants and young children. They measured the
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effects of massage on numerous variables, all with positive impact on the health of the
populations being studied. The studies indicated positive outcomes both physiologically and
behaviorally, including reduction in levels of the stress hormone cortisol, increase in vagal tone,
reduction in stress behaviors and activity levels, and improved sleep and improved functional
skills. All of these researchers provided strong support for the use of moderate pressure massage
with children to calm, improve behaviors, and improve functional skills.
Light Pressure versus Moderate Pressure Massage
Two researchers compared moderate pressure massage with light pressure massage with
infants found that only moderate pressure massage was effective in eliciting parasympathetic
nervous system responses and increase in vagal tone, resulting in improved state regulation.
Field et al. (2004) compared light pressure massage with moderate pressure massage in 104 fullterm newborns who were randomly assigned to one of two massage groups. Moderate pressure
massage was defined as massage that slightly indented the skin, and for light-skinned infants,
also created a slight color change to the skin (Field et al, 2004). Light pressure massage is
defined as stroking the skin without indentation or color change. Massage was administered to
the infants by massage-trained mothers for 15 minutes per day, once before bedtime for 1 month.
For the moderate pressure massage infants, there was increased growth (improved weight gain
and greater length) and significantly improved performance for the orienting and excitability
items of the Brazelton scales (Brazelton, 1973), a measure of infant neurological, motor and
behavioral development, and positive sleep-wake behavioral changes, including decrease in
agitated behavior during sleep and decrease in REM sleep. For the light pressure massage
infants, there was an increase in fussy/crying behavior. This study suggested that moderate
pressure massage is a more effective intervention technique than light pressure massage for
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improvements in orienting, excitability, and sleep behaviors. Similarly, Field, Diego, HernandezReif, Deeds, and Figuereido (2006) examined the efficacy of moderate versus light pressure
massage in a group of 68 preterm infants with a mean gestational age of 30 weeks. The results of
this study, which utilized an intervention and control group, also indicated that moderate
pressure touch resulted in changes of weight gain, relaxation, and decreased arousal level for the
group receiving moderate pressure massage as compared with those receiving light pressure
massage.
Parent-Delivered Program
The principles of family centered care are embedded in Part C of the Individuals with
Disabilities Education Act (IDEA), the act that reauthorized the national early intervention
program (Individuals with Disabilities Education Act, 2004). One of the principles is to
empower parents, helping them to make informed decisions about their child’s therapeutic needs
and help the family facilitate their child’s development, which may involve parent training. The
current study involved training the parents to deliver the massage intervention. Teti et al. (2009)
stated that “there is now a growing trend to include parents as massage interventionists, because
massage training is relatively easy to accomplish and appears to benefit parents as well as
infants” (p. 147). Silva et al. (2011) did a randomized controlled study for a parent-delivered
massage protocol for children diagnosed with autism. Instruments used to measure change were
the Autism Behavior Checklist (Krug et al., 1993) and the Pervasive Developmental Disorders
Behavior Inventory (PDDBI; Cohen & Sudhalter, 2005). Results of this study, which were
measured via significant change in sensory, behavior, self-regulation, and parent stress measures
on the PDDBI, validated that a parent-delivered home program is effective in improving sensory
and self-regulation responses both at school and in the home setting. Two other studies by Field
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and Hernandez-Reif (2001) and Field et al. (2004) confirmed that a parent-delivered program of
massage may be an effective tool to promote positive changes in children’s behaviors. The
importance of involving parents in the intervention with their infants is supported in the
literature. Mahoney, Boyce, Fewell, Spiker, and Wheeden (1998) compared four different early
intervention evaluation studies and indicated that the model most associated with optimal
cognitive development of the children was a relationship-focused model in which the parents
were encouraged to support and sustain their child’s involvement in activities they selected.
Adherence to Home Program
Effectiveness of any home program, however, requires adherence by caregivers to be
effective. It has been found that home programs embedded in routines are most successful
(Edwards et al., 2003; Hinojosa & Anderson, 1991; and Segal & Beyer, 2006). The massage
intervention for this study was embedded by the mother in the child’s daily routine to the extent
possible, done at bath time and/or diapering time.
Hinojosa reported on parental adherence to home programs in two related qualitative
studies. In the first study, Hinojosa (1990) found that there were concrete reasons for nonadherence, such as competing demands, lack of time, lack of skill, and self-confidence. In a
follow-up study, Hinojosa and Anderson (1991) sought to determine which factors impeded
follow through with home program recommendations and concluded that parents had difficulty
incorporating home programs into their daily routines. The parents adapted the aspects of
intervention that could easily be incorporated into the family routines, such as play and self-care,
but did not follow through with aspects of intervention that did not fit into the family routines.
Edwards et al. (2003) and Segal and Beyer (2006) also reported about home intervention
programs in which the importance of family routines (i.e., they give order and organization to the
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family’s daily life) and the difficulties of incorporating home programs into the family routine.
They concluded that the best way of incorporating home programs was insuring that the parents
understood the benefits of the intervention and had a concrete way of incorporating it into the
family’s routine that used a minimal amount of the family time. The outcomes of these studies
lead the researchers to conclude that interventions need to be embedded into naturally occurring
activities at home to facilitate successful follow through with therapy recommendations.
The Use of Video Recording in Therapy Research
In the current study, the parents were taught the massage strategies and were video
recorded doing the massage. They were then given a video recording of themselves doing the
massage intervention as a resource to refer to when they had questions about how to deliver the
intervention. There is precedence in the therapy literature for the use of video recording for
parent instruction. Field and Hernandez-Reif (2001) conducted a study comparing a group of
children receiving parent-delivered massage with a group of children who were read to for 15
minutes prior to bedtime. For the massage group, each parent received written instructions and a
videotape of the massage to take home with them to be used as needed. Teti et al. (2009) also
used videos for parent instruction with a group of African-American parents and stated that
“videos that are brief, clear, and repetitive in content can impart information that is immediately
useful and readily internalized” (p. 149). In both of these studies, the use of video recording
proved to be helpful for parent instruction.
Summary of Literature Review
The literature reviewed for this study included topics of play development, self-regulation
and attention in the infant; the relationship of self-regulation and attention to infant and child
learning; and the use of moderate touch pressure massage as an intervention strategy to improve
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infant self-regulation, sustained attention, and functional skill performance. The use of moderate
pressure massage as an intervention to calm, aid self-regulation, and improve functional skills
was supported by the literature review. The choice of toys that were used in the study were also
guided by the literature review. Parents’ compliance with home programs were also supported
by the literature if the reason for the intervention was understood by the parent, and the
intervention was embedded in the child’s and family’s daily routine. Based on the literature
review, gaps have been identified in the occupational therapy literature regarding infant selfregulation, its effect on attention, and its further effect on the occupation of play. Furthermore,
there was limited evidence for the use of moderate pressure massage as a sensory-based strategy
to improve function. The goal of the current study was to add to the knowledge base of the
profession in these important areas of practice.
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Chapter 3: Methodology
The purpose of this chapter is to describe the study design selection, the components of
the study, and the logistics of the study’s execution. It also includes methods used for analysis
and interpretation. The study used a single-subject nonconcurrent multiple baseline across
subjects design to examine the effects of parent administered moderate pressure massage on
infant regulation and on play skills. Participants included English-speaking Jewish mothers and
their preterm infants in Israel. Following baseline data collection, the mothers were trained to
provide the therapeutic massage, which they then provided over a period of 6 weeks. The
infants’ regulation, playfulness, and play skills were measured before and after the six-week
massage protocol.
Research Design and Rationale
This quantitative study was a single-subject experimental design, specifically a
nonconcurrent multiple baseline across participants design, utilizing an A-B pattern in which A
represents baseline and B represents intervention (Ellis, 1999; Kielhofner, 2006; Ottenbacher &
York, 1984; Portney & Watkins, 1993). In addition, the study incorporated the elements of
pretesting and posttesting with objective standardized assessments. The multiple baseline design
was chosen for the current study based on several advantages enumerated by Ottenbacher (1997)
over large experimental group designs. Some of these advantages include the following:
1. A single-subject design can pinpoint individual variations of change in response to
the intervention, instead of the group averages that an experimental group design
would yield.
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2. Because measures are continually gathered in a single-subject design, it is easy to
identify physical or environmental characteristics that affect variability in
performance.
3. In a single-subject design, there is greater individual control due to the baseline data,
so it is easier to identify participant variables that existed when results were obtained
or change occurred.
According to Johnston and Smith (2010), single-subject designs are an essential part of
building evidence for best practices in the profession of occupational therapy because of the
ability to observe change in the individual. In a group research design, the outcome indicates
whether a treatment is effective on average for a group. In a single-subject design, the outcome
indicates whether the treatment works for the individual (Ellis, 1999; Johnston and Smith, 2010).
As clinicians, occupational therapists are interested in this more specific outcome because the
outcomes can inform treatment for the individual. Polit and Beck (2006) indicated that singlesubject designs are ideal for measuring behavioral changes. Kielhofner (2006) indicated that the
noncurrent multiple baseline design is ideal for the clinical setting in which it is often impractical
to start multiple participants in a study simultaneously. The inclusion of a pretest/posttest
component, utilizing standardized assessments, provided an additional objective perspective to
the study.
Most of the massage studies conducted by Field and colleagues and cited in this study’s
literature review utilized an experimental design with a control group. There was no baseline
data collected in these studies with the exception of one study (Hernandez-Reif et al., 2007).
Because of the design, the current study yielded baseline data for each participant, which was
compared with data collected throughout the intervention phase, and allowed for identifying
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characteristics that affected variability in performance. The massage interventions in most of the
cited studies were conducted in clinical settings by therapists. However, in the current study, the
intervention was performed by the mother in the home setting and information was gained about
the parent/child interaction and the participant variables that existed at the time change occurred.
Information was gathered weekly regarding the child’s health status, any schedule changes from
the family’s/child’s normal routine, and the mother’s ability to perform the massage twice daily.
This information could have practical implications for clinical use.
Single-subject designs in general are distinguished by two elements: repeated
measurement and specific design phases, including baseline and intervention phases (Ellis, 1999;
Portney & Watkins, 2008). The baseline phase is designated as A and the intervention phase is
designated as B. The purpose of the baseline is to provide a standard by which to compare the
treatment effects. It is, therefore, important to establish either a stable pattern of behavioral
response at baseline or a decline in the desired behavioral response before the introduction of the
intervention. In the nonconcurrent multiple baseline across subjects design, the length of the
baseline is predetermined and is varied based on random assignment of baseline length for
participants. This time-lag approach to starting intervention clearly establishes that the change
occurs with the introduction of the intervention. To establish baseline level in a single-subject,
multiple baseline across subjects design, three data points would be the minimum number
recommended (Kratochwill et al., 2013; Vannest & Ninci, 2015). For the current study, baseline
lengths varied from 3 to 7 data points, each data point representing 1 week. Assignment was
randomized via investigator blindly choosing from a pool of numbers from 3 to 7 for each
participant as she entered the study.
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According to Ottenbacher (1997), it is important to match the participants as closely as
possible on feasible subject variables in an initial single-subject study because the aim in a
single-subject study is to establish as clearly as possible that the intervention can have an effect
on a certain type of patient within a specific setting. Therefore, the inclusion criteria for this
study were very specific and narrow so that the participants were as closely matched as possible.
It is also important to establish stability or decline in baseline data before introducing the
intervention (Campbell, 1988; Ellis, 1999; Logan, Hickman, Harris, & Heriza, 2008; Portney &
Watkins, 2008) in order to indicate that the intervention created change in the positive direction
in the target behavior. In the current, multiple baseline across subjects design, the intervention
was sequentially applied to the five participants.
In summary, in this study design, introduction of intervention was based on achieving
either stability or a decline in the baseline data. If this condition is met, then positive changes in
behavior will be attributable to the introduction of the intervention. In this design, if change
occurred for all participants with the onset of treatment, and participant start dates are staggered,
then it is clear that changes occurred due to treatment and not due to external factors.
Procedures
The principal investigator is an occupational therapist with 22 years of experience with
pediatric clients and extensive experience with premature babies. The investigator has taken
numerous continuing education courses related to both play and massage with infants and
children and is, therefore, qualified to provide these interventions to babies and to instruct
parents in their administration.
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The following sequence occurred in order to complete the research. These steps are a
broad overview of the steps of the study. Each step will be explained more completely in the
appropriate sections that follow.
1. Obtained Institutional Review Board (IRB) approval by Nova Southeastern
University.
2. The recruitment letter (see Appendix A) was distributed to potential participants.
Recruitment was completed via snowball sampling technique. Mothers who were
interested in participating in the study contacted the investigator via phone or e-mail.
When contacted, the investigator briefly interviewed the mother to ascertain the
baby’s gestational age at birth and ascertained the baby did not meet exclusion
criteria (please see details under exclusion criteria).
3. After the investigator obtained the signed informed consent form, which included
consent for videotaping (see Appendix B), the mother was asked to provide a copy of
the infant’s discharge summary from the hospital, which contains the infant’s
gestational age, to validate gestational age as described by the mother. Then the
mother was asked to complete the ITSEA (see Appendix C) to determine eligibility of
her child for the study.
4. The ITSEA was scored, and eligibility for the study was determined.
5. The mother was contacted via phone within 2 weeks to set up appointment for
evaluation of play skills by the investigator, utilizing the Test of Playfulness (see
Appendix D) and the Revised Knox Preschool Play Scale (see Appendix E). the
evaluation took place at the investigator’s clinic. Delay in play and/or playfulness
was the second determinant of the child’s eligibility for the study.
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6. The mother completed the demographic form (see Appendix F) and toy questionnaire
form (see Appendix G) during the evaluation appointment. Videotaping of the infant
and administration of the ToP and RKPPS by the investigator occurred during the
free play assessment session.
7. Scoring of the ToP and RKPPS to ascertain that the child had a delay in at least one
of these measures was the final inclusion criteria. If the child did not present with
delay on either of these scales, he/she was not included in the study.
8. If the child met eligibility requirements, an appointment was scheduled to occur at the
child’s home in order to review the ITSEA, ToP, and RKPPS results with the mother
and to complete visual analogue scales (VAS, see Appendix K) based on these
results. A list of possible VAS goals developed by the investigator were presented to
the mother. In collaboration with the investigator, the mother chose the VAS goals
she preferred for her child. These goals were written formally on the VAS template,
and this visit was considered the first data point for the VAS.
9. For children who did not meet eligibility criteria, the mother was offered an
educational session about infant massage.
10. For eligible participants, the investigator obtained baseline data information via
weekly visits to each participant’s home.

The mother completed the series of VAS

each week when the investigator visited. The investigator completed the parent
questionnaire (see Appendix J) at each weekly visit to record possible confounding
factors, such as child’s health and changes to child’s and family’s routine. Baseline
lengths varied from 3 to 7 data points, predetermined by drawing a number from a
pool of numbers ranging from three to seven.
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11. If stability or decline of baseline data collection was established, on the final baseline
data visit to the home, the mother was instructed in the moderate pressure massage
intervention procedure (see Appendix H). In addition, at this visit, the mother was
videotaped administering the intervention and received a home education packet.
This packet included the DVD of the massage, the written massage protocol, and the
massage log (Appendix I).
12. For the duration of the study, weekly follow-up visits to the participant households
were completed to monitor adherence to the massage protocol. The mother
completed the VAS and the investigator completed the parent questionnaire (see
Appendix J) each week, and they were collected by the investigator along with the
massage logs. This information provided 6 intervention data points for each
participant.
13. Posttesting of infants occurred at the end of the six massage interventions via ToP,
RKPPS, and ITSEA.
14. The investigator compiled the data, generated graphs, and completed visual and
statistical analysis. Graphs were developed using Excel software.
15. The investigator disseminated the research results in writing and by presentation.
Once IRB approval for the research was obtained from Nova Southeastern University, an
approved recruitment flyer (see Appendix A) was distributed to the parents coming to the
investigator’s clinic with the request to disseminate the flyer to parents of premature babies that
they knew. Flyers were placed in the waiting area of the offices of private pediatricians in
Jerusalem. The flyers explained the research, invited the mothers to participate, and provided
contact information. When the mother of a possible participant contacted the investigator, the
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investigator briefly interviewed the mother on the phone to ascertain the baby’s gestational age at
birth and ascertained the baby did not meet exclusion criteria. The investigator then explained
the research and answered any questions. If the mother wished to participate with her child, an
appointment was made, and the mother came to the investigator’s clinic and signed an informed
consent form (see Appendix B). The mother then completed the ITSEA Parent Form (see
Appendix C) while at the therapist’s clinic with the investigator available to answer any
questions the mother may have had. Once completed, the questionnaire was scored to determine
the second component of eligibility. Eligibility criteria required that results of the ITSEA fall at
or below the tenth percentile on three or more of the problem domain subscales or two or more
of the competence domain subscales. In the ITSEA literature, the scoring was established as a
basis for determination of concern. The subscales of the ITSEA used for eligibility determination
for this study included activity, aggression/defiant, inhibition to novelty, emotional/negativity,
sleep, eating, sensory sensitivity from the problem domain and compliance, attention skills,
mastery motivation, imitation/play from the competence domain. If child was eligible based on
ITSEA scores, an appointment was made within 2 weeks to videotape and evaluate the infant’s
play using the ToP (see Appendix D) and the RKPPS (see Appendix E).
The results of the play evaluations determined the third component of eligibility for the
study and served as the pretest portion (baseline) for the study. In addition, the mother
completed a demographic form (see Appendix F) and a toy questionnaire (see Appendix G),
indicating which toys there were at home. The play evaluation consisted of the child freely
playing on a mat for 20 to 30 minutes, surrounded by a variety of toys while being videotaped.
The mothers were instructed to be present in the room and to interact as they normally do when
playing with their child as per the protocol in the manual for the ToP. The specific toys
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presented were age appropriate for 12 to18 month olds and included toys to promote the
behaviors found on RKPPS factors for gross motor play (crawl through tunnel and playground
balls) and toys to promote (a) the play scale’s factors of manipulation (pop-up toy with
compartments open, shape sorter with cover removed, pull-string dog, and film canister with
Cheerios), (b) exploration (ball-drop toy with spinner and bus with people), (c) construction
(ring stacker and nesting cups), and (d) imagination (play telephone, doll with brush, spoon, and
doll bottle; see Appendix L). The choice of observing the child during free play rather than via
deliberate presentation of toys to the child was based on the dictates of the play assessments used
and because free play allowed for observing the child’s intrinsic focus without any direction.
The session was videotaped for review and scoring by the investigator after the mothers and
children departed. Final eligibility of the child for the study was determined by the existence of
a delay on either of these play assessment scales. For the RKPPS, eligibility was established by
delay in play age. For the ToP, the scores on the three domains of extent, intensity and
skillfulness were converted to percentages. Eligibility was established by a score of 80% or less
in one or more of the three domains.
Baseline Phase
The investigator visited each participant’s home weekly at a time convenient for the
mother in order to complete the visual analogue scales and establish baseline data. There was a
minimum of three visits to each participant’s home prior to mothers being instructed in the
massage protocol, which was to assure that mothers did not start the massage protocol before
baseline was established. During this baseline phase, parents were not directed or instructed in
any specific play procedures or choice of toys for their child and were instructed to just continue
their regular play routine.
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Anchor words for the VAS were determined by the standardized assessments; three VAS
were developed for each participant based on the child’s performance on the three standardized
assessments. Here are some examples of VAS anchor words based on the VAS procedure
protocol:


My child never stacks or takes apart in play . . . My child always stacks or takes apart
in play.



My child never interacts with objects in play . . . My child always interacts with
objects in play.



My child never imitates observed action . . . My child always imitates observed
action.

Then, baseline scoring was completed with the VAS to establish the pretreatment level of
performance, which was used as a base of comparison once the treatment was introduced
(Ottenbacher, 1997). Participant measurements were continued weekly until stable responses
were achieved, or there was a decline in the direction of the data. As per protocol for
nonconcurrent multiple baseline design, the number of baseline data points varied, ranging from
3 to 7.
Intervention Phase
Once stability of baseline data or decline in baseline data was established, mothers of the
children were then instructed in moderate pressure massage strategies (see Appendix H) to the
trunk and extremities of their baby. Massage protocol for the current study was adapted from
Field and Hernandez-Reif (2001) but was modified to omit the portion the investigators termed
the kinesthetic portion because the investigator was focusing the study on tactile input. The
mother was directed to provide intervention two times a day for 10 minutes. Intervention
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occurred once in the morning at the time of dressing and breakfast and once in the afternoon or
evening at the time of rest or bath or diaper change. This schedule was used in order to embed
the intervention in the child’s daily routine and thereby increase likelihood of compliance with
the protocol by the mother. The primary investigator instructed the mother in the moderate
pressure massage intervention while at the child’s home. Massage instructions included (a)
pressing into the skin a little as the massage was done, causing slight indentation; (b) using the
palms of her hands and not pinching, squeezing, or poking with fingers; and (c) completing the
massage in an up-to-down direction on the limbs. Each extremity was massaged for 1½ minutes:
the legs from the hips to the ankles and the arms from the shoulders to the fingers. Then, the
stomach and chest were massaged, followed by compression of the body from the sides. Finally,
the face was massaged via circular movements on the forehead and cheeks. Massage was
followed with deep hugs (squeeze hugs) to the child’s whole body with the parent holding the
child in her arms against her body for 10 to 15 seconds. In previous clinical practice, the
investigator found this protocol was easy to teach to mothers, and therefore, parent compliance
with the protocol was more likely to occur. Once the investigator determined by observation that
the mother was competent and confident in performing the massage as directed, the mother was
videotaped doing the massage with her infant. A folder with complete instructions of the
specific massage techniques and a DVD of the videotape was given to the mother to refer to as
necessary to insure compliance with instructions.
This massage procedure was followed twice daily for the six-week duration of the study.
With the exception of performing the massage, the mother was instructed to interact with her
child in a typical manner as done before the study. The mother was not directed or instructed in
any play procedure or intervention or choice of toys. No selection of toys was suggested to the
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mother based on play results. The mother was directed to maintain a log of the completed
massage sessions (see Appendix I), which was collected for analysis of compliance.
The principal investigator visited the home weekly to monitor adherence to the massage
protocol and to complete the VAS. In order to determine possible confounding factors that could
affect the intervention, the principal investigator questioned the mother about her child’s health
and changes in child’s and family’s routine, such as doctor visits or family functions. This form
also included comments by the investigator for massage follow-up and technique used by the
mother (see Appendix J). During the home visit, the mother had an opportunity to ask any
questions regarding the massage, and the investigator had an opportunity to verify the mother’s
massage technique.
The infants were reevaluated at the therapist’s clinic after 6 weeks of massage
intervention using the research outcome measures.
Strengths of the Design
The single-subject, repeated measures experimental design was chosen because it is a
strong design when a large sample is difficult to obtain. It contains the components of an
experimental design with the exception of random selection. The model eliminates the need for
a control and an experimental group (Ellis, 1999) because each participant is acting as his/her
own control. Another strength of this design is that it allows conclusions to be drawn about the
effects of treatment based on single subjects as opposed to a large group. Hacker (1980)
indicated that the design is valuable to practicing clinicians in that it provides practical
information about a client’s response to a specific intervention rather than about how a “mythical
average client responded in a group study” (Hacker, 1980, p. 104). Therefore, it is a strong

55
design when using a small number of participants. The design controls for history, statistical
regression, and instrumentation due to the repeated measures at baseline.
Participants
The study included five participants who were recruited via snowball sampling technique.
For this study, a homogeneous population was needed based on the study design. The
population chosen, Anglo Jewish families living in Jerusalem, is one of many populations that
live in Jerusalem. Although limited, there is literature in which Anglo Jewish mothers when
compared with Israeli mothers are more likely to spend time at home with their children due to
cultural norms that have evolved in Israel over the years (Sigad & Eisikovits, 2009).
Inclusion Criteria
Participants for this study included infants born to Anglo Jewish mothers living in the
greater Jerusalem area who were born less than 37 weeks’ gestation and had a corrected age of
12 to 18 months. Mothers of the participants were able to read and understand English.
Inclusion was determined by three assessments:
1. Infants who had self-regulation difficulties as indicated by score below the 10th
percentile on three or more problem areas or two or more competence areas on the
ITSEA (Carter & Briggs-Gowan, 2006).
2. Infants who had a delay in playfulness as measured by the ToP.
3. Infants who had a delay in play skill development as measured by the RKPPS.
Gestational age was verified via baby’s discharge summary from the birth hospital. An
age of 12 to 18 months corrected was selected for the study because many play theorists describe
this age as the stage when infants learn about their ability to make things happen (cause and
effect; Piaget, 1964) and includes the stage of experimentation and manipulation, including
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inserting, pulling, pushing, opening and shutting, stacking, and taking apart and putting together
(Knox, 2008; Munier et al., 2008; Zelazo & Kearsley, 1980). This age is one of potential rapid
developmental change and, therefore, a stage at which many mothers begin to notice play delay
in their child and request an evaluation. Twelve to 18 months is one age category on the Knox,
and each child was measured against his/her own starting point on the Knox.
Exclusion Criteria
Some children were excluded from the study based on comorbidities, such as a genetic
syndrome, neurological involvement, vision or hearing deficit, intraventricular hemorrhage
greater than Grade II, periventricular leukomalacia, retinopathy of prematurity greater than Stage
I, or any malformations was excluded, in order to prevent medical variables from confounding
the research data. This information was obtained via parent interview prior to administration of
the ITSEA and confirmed via the child’s hospital discharge summary obtained from the parent.
Children were excluded if their mother had not finished Grade 6 in school to insure
understanding of all written instruction.
Recruitment Procedures
Once approval for the study was obtained from the IRB at Nova Southeastern University,
an approved recruitment flyer (see Appendix A) was given to the parents coming to the
investigator’s clinic with a request to disseminate the flyer to parents of premature babies that
they knew. Approved recruitment flyers were also placed in the office of private pediatricians in
Jerusalem.
Ethical Considerations and Review
Steps were taken to protect subjects in this study. Participants were not coerced into
participating; participation was voluntary. Informed consent was obtained from the mothers of
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the participants in this study. The confidentiality of participants in this study was assured by deidentifying personal information via assigning a number to each participant. Video recordings
did not identify the children by name. After study completion, all data were stored in the
investigator’s office in a locked drawer and will be disposed of and/or erased after 36 months. To
assure that no harm is done, mothers were instructed in the proper way to perform the massage
and were observed doing the massage correctly prior to starting to do the massage at home to
verify competence.
Study Setting
Pretest and posttest evaluations were conducted at the principal investigator’s clinic. The
massage instruction for mothers occurred at their homes, following the observation/evaluation.
The intervention was provided at the infant’s home by the mother after therapist instruction.
Follow-up visits by the investigator took place on a weekly basis at the infant’s home.
Instruments Used
Standardized assessments were used for pretesting and posttesting and to measure the
outcomes of the intervention. The ITSEA was administered to evaluate the infant’s selfregulation to determine eligibility for the study and was administered again post intervention to
measure change in self-regulation abilities. Two assessments evaluated elements of play. The
ToP was administered to evaluate playfulness, and the RKPPS was administered to evaluate
developmental play skills. In addition, three visual analogue scales were developed for each
child and were used at pretesting to establish baseline and during the weekly intervention session
to monitor change.
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The Infant-Toddler Social Emotional Assessment
Eligibility for the study was determined by a screening using The Infant-Toddler Social
Emotional Assessment (Carter & Briggs-Gowan, 2006). The ITSEA (see Appendix C) is a
rating scale completed by a parent or guardian that measures the social-emotional and behavioral
problems of infants and young children between the ages of 12 to 36 months. The ITSEA is
written at a sixth-grade reading level (Briggs-Gowan & Carter, 1998). If a parent could not read
the questions, the ITSEA could be administered in interview format. The ITSEA Parent Form
consists of 166 items grouped in five sections (Sections A-E) to which the parent responded on a
Likert scale of 0 = not true/rarely, 1 = somewhat true/sometimes, or 2 = very true/often, which
described a child’s behavior in the last week. A rating of “N,” No Opportunity, was available for
nine items on the questionnaire to allow the parent to indicate that he or she did not have the
opportunity to observe the child performing a specific behavior. There were sections for the
child’s behavior, language-related behaviors, social interaction, and problem behaviors. The 166
items corresponded to four different domains, divided into externalizing, internalizing, and
dysregulation domains for the problem subscales and the domain of competence subscales.
Each subscale could be scored to obtain a percentile score. Competence and problem items were
interwoven throughout the questionnaire to avoid response set bias. Time for completion was
approximately 25 minutes, and parents reported generally that the ITSEA was easy to understand
and complete (Briggs-Gowan & Carter, 1998). Scoring could be done manually or via scoring
software developed for the ITSEA. Each subscale has a cutoff point that indicates scores in both
the top and lowest 10% of competencies, set within 6-month age bands by gender. The
following scores may be calculated: domain scores, subscale scores, and item cluster scores.
Domain scores equal the raw subscale scores divided by the number of subscales scored within
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the domain. Subscale and item cluster scores are calculated as means equal to the sum of item
responses (i.e., 0, 1, or 2) divided by the total number of non-missing items for that subscale or
item cluster. The manual provides tables to derive T scores for the domains and cut-points for the
subscales and item clusters. Subscale scores may also be converted to percentile ranks.
After review of other self-regulation scales the ITSEA subscales were chosen as the most
appropriate assessment tool because the scales reflect the behaviors that relate to the study
questions. The subscales used in this study were the following:
1. From the problem domain: activity, aggression/defiance, inhibition to novelty,
negative emotionality, sleep, eating, and sensory sensitivity.
2. From the competency domain: compliance, attention, mastery motivation,
imitation/play.
Please refer to Figure 1 for detailed view of the ITSEA. The subscales used in the current study
are highlighted in Figure 1.
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Figure 1. Infant/toddler social emotional assessment with domains and subscales.
The reliability and validity of the ITSEA have been examined in several studies
(Achenbach, Edelbrock, & Howell, 1987; Briggs-Gowan & Carter, 1998; Briggs-Gowan &
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Carter, 2007; Carter, Briggs-Gowan, Jones, & Little, 2003). Briggs-Gowan & Carter (1998)
conducted a preliminary examination of the ITSEA’s internal consistency, test-retest reliability,
and validity with a sociodemographically diverse sample of 214 parents of children aged 12 to
36 months. This study required completion of the ITSEA, a questionnaire for the participant’s
opinion of the ITSEA, the Child Behavior Checklist for 2 to 3 year olds (CBCL 2/3; Achenbach
et al., 1987), the Parenting Stress Index Short Form (PSI; Abidin, 1990), and the Colorado Child
Temperament Inventory (Rowe & Plomin, 1977). Two week test-retest reliability of the ITSEA
ranged from intraclass correlation coefficient of r = .75 to .91 for 10 of the scales and r = .61 to
.74 for four of the scales. The validity of the instrument was supported by correlation with the
CBCL 2/3 at p < .01 (r = .46-.72) for 2 year olds. Eight of the nine problem scales demonstrated
strong internal consistency with Cronbach’s alpha ranging from .71 to .86. Three of the seven
competence scales had alphas ranging from .72 to .79, and four scales had marginal consistency
ratings of .60 to .66. A majority of the parents (91.8%) indicated that they were comfortable
with the ITSEA, reporting that the ITSEA questions were easy to very easy to understand
(Briggs-Gowan & Carter, 1998).
Carter et al. (2003) conducted a study with 1235 sociodemographically diverse
participating families and examined the psychometric properties of the ITSEA. This study
determined that test-retest reliability was acceptable at r = .82 to .90 for the domains and r = .69
to .85 for the scales. Interrater reliability was established by comparing mother with father
responses; agreement ranged from r = .58 to .79 for domains and .43 to .78 for scales. The
validity of the instrument was supported both by consistency of reporting found across
informants (e.g., fathers and mothers) and by comparison to CBCL ages 1.5 to 5, a valid
instrument used for assessing social-emotional behaviors. This study also indicated that the
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ITSEA can measure change in children and can be applied to studies looking at continuity and
change regarding problem behaviors and competencies in early intervention programs.
Briggs-Gowan and Carter (2007) examined the validity of the ITSEA in an early
intervention sample of children. They sampled 192 parents of 11- to 36-month-old children in
early intervention from sociodemographically diverse backgrounds. The parents completed the
ITSEA and the CBCL and the PSI. Validity was supported by same-domain correlations
between the ITSEA and the CBCL and the PSI. Significant correlation with the CBCL ranged
from r = .28 to .78 and with the PSI from r = .35 to .63.
The ITSEA is a parent-report questionnaire. The validity of parent report questionnaires
is supported in research studies. Carter, Little, Briggs-Gowan, and Kogan (1999) conducted a
study with ninety-one 12-month-old infants to determine the validity of parent reported
information. They compared scores on the ITSEA and on the Infant Behavior Questionnaire
(IBQ; Rothbart & Derryberry, 1981), a widely used temperament rating scale with observational
measures in the laboratory. There was evidence that maternal ratings of infant problem
behaviors and competencies are true reflections of the infant’s behaviors and are not biased by
the mother’s perceptions of her infant, which is in congruence with Rydz et al. (2006) in which
the authors demonstrated that parents were reliable informants for parent-report questionnaires
for screening for developmental delay in their child.
The authors of the ITSEA indicated that the most reliable assessment of the child’s
functioning is indicated by the domain mean raw scores. Therefore, for scoring of the ITSEA,
the investigator graphed the T scores corresponding to the domain mean raw scores. Indication
of concern is a T score above 65 in any of the problem domains of externalizing, internalizing,
and dysregulation, and/or a T score below 35 in the competence domain.

Within the domains, a
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child’s functioning is considered of concern if he/she score below the 10th percentile on two or
more competence subscales or on three or more problem subscales. In the current study, only a
portion of the subscales within each domain were used to determine eligibility and to monitor
progress at posttesting (see Figure 1). For the current study, criteria for improvement in selfregulation were a decrease in the number of areas of concern to less than 3 in the problem
domain and less than 2 in the competence domain. For each child, graphing of the domain T
scores was completed, but the number of areas of concern for both problem and competence
domains were indicated in the text for pretesting and posttesting with enumeration of the specific
subscales of concern.
Test of Playfulness
The ToP measures playfulness, which incorporates the child’s inclination to play and the
way that a child approaches play (Skard & Bundy, 2008). Playfulness is only one aspect of play
and does not include components, such as play skills. The ToP is a 29-item observation
instrument that evaluates playfulness in children aged 6 months to 14 years. According to this
measure, play is defined as the combination of internal control, intrinsic motivation, freedom to
suspend reality, and framing. Internal control refers to the child’s ability to take charge of
his/her actions and of aspects of the activity’s outcome. Intrinsic motivation refers to the child’s
involvement in play strictly because he/she wants to do so. The source or reason for the intrinsic
motivation varies (e.g., for sensory feedback, for social interaction, etc.). Freedom to suspend
reality is the child’s choice of how close to reality the play is. These three elements can be
measured on a continuum, reflecting the relative presence of each in order to determine the
relative presence of playfulness. The fourth element of play, framing, refers to the child’s ability
to frame his/her play by giving and reading social cues, for example, projecting the message to
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an adult via facial, verbal, and/or body cues that “I’m playing now” (Bundy, Nelson, Metzger, &
Bingaman, 2001). These play behaviors are rated for extent, intensity and skillfulness on a 4point scale. Scores are derived based on a 15 to 20 minute free-play observation with playmates,
requiring no special equipment or specific toys.
The validity and reliability of the ToP have been established in a number of studies
(Okimoto et al., 2000; Bundy et al., 2001; Hamm, 2006). All of these studies used Rasch
analysis and goodness-of-fit to a model to establish that the ToP is both reliable and valid as an
instrument to measure playfulness. Rasch analysis is typically used in the instrument
development process. However, in these studies, the Rasch analysis was used in an atypical
manner to establish reliability and validity of the instrument. Bundy et al. (2001) used Rasch
analysis in a series of three studies; subjects were children between 15 months and 10 years old
with and without developmental disabilities. In the first of the three studies, a construct validity
and inter-rater reliability was established. Construct validity was examined by assessing the “fit”
between the sequence of item difficulty and how the children actually performed, using Rasch
analysis. A 93% fit to the measurement model was found, suggesting the ToP captures a
unidimensional construct of playfulness. The researchers then examined the scores of 12
different raters against the measurement model, which dictates the ranking of the items. All 12
raters fit the model, thus demonstrating excellent inter-rater reliability (100% fit with the
measurement model). Strong reliability of the scale was also demonstrated with 96% fit to the
measurement model. In a second study, there was a 93% fit with the measurement model,
suggesting good item response validity. There were multiple raters fitting the measurement
model with the scores, demonstrating excellent inter-rater reliability. A third study was used to
test concurrent validity with the Children’s Playfulness Scale (CPS; Barnett, 1990), the only
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other existing assessment of playfulness. The correlation with the CPS was r = .46, indicating a
moderate relationship.
Hamm (2006) evaluated 20 children with developmental disability and 20 without
disability, ranging in age from 6 to 38 months. Reliability and validity of the ToP to evaluate
playfulness was established via analyzing goodness-of-fit using Rasch analysis once again.
Construct validity was established via confirming that all items (100%) fit the model supporting
the ToP as reflecting the construct of playfulness. Inter-rater reliability was established using
Rasch analysis with 100% of the ratings assigned conforming to the Rasch model, which
supported reliability.
The ToP measured the variables examined in the current study, including a child’s
playfulness and can be used to measure changes in playfulness. Therefore, the ToP was deemed
an appropriate assessment to be used for this study. Scoring instructions for the ToP included
the use of a Keyform (Parham & Fazio, 1997). The Keyform (see appendix M) uses the median
score for the individual items and is used to determine the raw score for the ToP and its
corresponding “measure score,” which is an interval level score. This score may be used for
statistical analysis. However, it is unclear which score the raw score corresponds to because it is
not a sum of all the individual items on the ToP. The structure of the Keyform makes it difficult
to score and interpret. For the current study, while the raw score was calculated, the meaning
and its corresponding measure score were difficult to calculate, creating difficulties in
interpretation of outcomes for statistical purposes. Therefore, for the current study, the
investigator devised a percentage rating for determining eligibility for the study and for
posttesting. To score a child’s playfulness for study eligibility, a score was obtained for the three
domains of extent, intensity, and skillfulness and converted it to a percentage. Eligibility was
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determined by a score of less than 80% in any of the areas of extent, intensity, or skillfulness.
For posttesting, the scores were again calculated and converted to a percentage and graphed
alongside the pretest percentages for all three domains.
The Revised Knox Preschool Play Scale
The Revised Knox Preschool Play Scale (Knox, 2008) is an observational assessment that
describes play in six-month increments from birth through the age of 3 years and in yearly
increments for 4 to 6 years. The RKPPS was originally called the Knox Preschool Play Scale.
Children are observed in naturalistic play settings both indoors and outdoors but can be observed
in a clinical setting. Equipment and toys are provided to assess both the gross and fine motor
skills of the child. Recommended observation time is a minimum of 30 minutes for two
sessions, but the Knox Play Scale has been used for one or two sessions of 15 minutes (Harrison
& Kielhofner, 1986; Jankovich et al., 2008).
The Knox Play Scale is based on developmental theories (e.g., Piaget and Erikson). The
assessment includes 12 items of play behavior divided into four dimensions: space management
(gross motor), material management (fine motor), pretense (symbolic), and participation (use of
language, humor and type of social play), yielding an overall play age score, which is a measure
of a child’s developmental play skills. To score the play scale, a checkmark was placed above
each descriptor when it was observed. Each factor was then scored for the upper age of the age
grouping. Each dimension was then scored via taking the mean of the factor scores (ages). To
obtain a play age, the mean of the dimension scores was calculated.
The validity and reliability of this play scale have been established in a number of studies
(Bledsoe & Shepherd, 1982; Harrison & Kielhofner, 1986; Jankovich et al., 2008; Lee &
Hinojosa, 2010). Bledsoe and Shepherd (1982) involved 90 children across all the age ranges
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covered by the KPPS from birth to 6 years, and the result was that the Knox Preschool Play
Scale was a reliable and valid measure of play behavior that measures play on a developmental
continuum in the normal child. Inter-rater reliability was significant at the .0001 level for all
categories and dimensions of the KPPS. Same week test-retest reliability scores mostly were
significant with r = .80 or above with the exception of some category scores (imitation,
imagination, music, books, type, and cooperation). Validity was determined via comparison of
developmental play age with chronological age, and all categories correlated significantly with
age.
Harrison and Kielhofner (1986) examined the reliability and validity of the KPPS on a
population of 60 disabled children ranging in age from 2 months to 5 years 11 months. Children
with cerebral palsy, developmental delay, and mental retardation were included in the study.
The researchers observed and scored the children for two 15-minute periods in an indoor clinical
setting. Data obtained supported the reliability and validity of the KPPS to detect play delay in
the disabled population. Inter-rater reliability determined via intraclass correlation coefficients
for three raters was above .61 (substantial) for almost all categories. Test-retest reliability
correlations ranged from r = .73 to .91, indicating significant correlation. Concurrent validity
with the Lunzer play scale (Hulme & Lunzer, 1966) was significant with correlations ranging
between r = .60 and .64. The researchers identified two categories (music and books) with a low
number of observations on the KPPS, and revision was suggested for these categories.
Jankovich et al. (2008) studied 38 typically developing children ranging in age from 36 to
72 months old, using the Revised KPPS to determine inter-rater agreement and construct
validity. The researchers observed the children for two 15-minute play sessions: one indoors and
one outdoors. The authors chose to report scorer consistency findings as percentages of
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agreement rather than as reliability statistics “because of the nature of the data generated by the
RKPPS” (p. 224). Construct validity, measured via comparing play age range with
chronological age, was at 94% for 48 to 59 months, at 100% for 60 to 72 months, and at 57% for
36 to 47 months, indicating strongest construct validity for the older ages. Inter-rater reliability
results indicated that the two raters rated children’s play age within 8 months 100% of the time
and within 6 to 8 months 87% of the time. According to the authors, the findings suggest that if
a child receives a score of up to 8 months below his chronological age, there is potentially no
cause for concern regarding the child’s play age. The authors stated that results of the study lend
support for the construct validity and inter-rater reliability of the RKPPS and indicated that the
RKPPS measures play on a developmental continuum. The authors also noted that the derived
developmental play age statistically falls within 8 months of the child’s developmental age.
Caution in interpretation of the results of this study is warranted because of a large differential
age range and brings into question the inter-rater reliability.
More recently, Lee and Hinojosa (2010) used the RKPPS to examine play in a population
of children with autism. A comparison with the total score on the Vineland Adaptive Behavior
Scales (VABS; Sparrow, Balla, & Chicchetti, 1985) was made to determine inter-rater reliability
as well as concurrent validity. The participants in this correlational study were 61 preschoolers
with autistic spectrum disorder (ASD) ages 39 to 61 months. There was a high inter-rater
reliability between two raters (r = .94). The concurrent validity between the VABS total score
and the RKPPS total score was .52. The total score of the VABS correlated significantly with
seven of the 12 categories of the RKPPS: gross motor, interest, manipulation, construction,
attention, imitation, dramatization, and language.
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The Revised Knox Preschool Play Scale total score was determined to be an appropriate
measure of play for this study. It did not require extensive training for effective use and was an
observational evaluation with clearly defined parameters. This tool was chosen because the
RKPPS is a play scale that measures both a child’s free play abilities as well as his/her
developmental play age. It was hypothesized that these two areas of play would be affected by
the intervention.
For the current study, the RKPPS was scored as outlined. Both a pretest and posttest play
age were calculated for each child, and each was graphed alongside the child’s corrected age for
comparison. If there was an increase in play age following the intervention, the difference in
play ages was calculated and noted in the text.
Visual Analogue Scale
The VAS is a self-reporting visual depiction that has been used to measure many
subjective phenomena, including symptoms, affect and feelings, function, and quality of life
(Miller & Ferris, 1993). It has been applied in many disciplines, the most well-known being in
the assessment of pain (Jensen, Chen, & Brugger, 2003, Lee, Hobden, Stiell, & Wells, 2008;
Powell, Kelly, & Williams, 2001) but also in epidemiology (Davey, Barratt, Butow, & Deeks,
2007), anesthesiology (Dexter & Chestnut, 1995), obesity research (Flint, Raben, Blundell, &
Astrup, 2000), and health outcomes (Torrance, Feeny, & Furlong, 2001). There was a summary
review of studies (Miller & Ferris, 1993), which indicated that the VAS is a statistically sound
measure with test-retest reliability (correlation coefficients) measuring between .61 and .97,
inter-rater reliability measuring between .76 to .96, and validity measuring between .52 and .86,
depending on the study. In addition, advantages of the VAS were that it was fast and easy to
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develop, administer and score, and easy for the participating mothers to understand (Miller &
Ferris, 1993; Wewers & Lowe, 1990).
In addition to the standardized assessments used in this study, a series of visual analogue
scales were used to measure change. Three VASs were developed for each child. Generally,
one goal was developed related to each of the three standardized assessments. To develop the
VAS goals, the investigator first prepared a list of goals that related to needs, deficits, or delays
uncovered via the standardized assessments. The investigator collaborated with the mother and
guided her in the development of the VAS goals. The investigator suggested goals based on the
assessments. However, the mother had full control over the choice of goals and was not limited
to only the therapist suggested goals. The three scales were thus individualized for each child in
the study based on assessment outcomes, therapist concerns, and parent priorities. Even though
the investigator’s objective was to develop a VAS in each of the areas being assessed with the
standardized assessments, which included self-regulation, playfulness, and play development,
some parents chose to write two VASs in one area and only one other VAS rather than one VAS
in each area. The three VASs were scored on a weekly basis by the mother. Although
researchers debate whether access to previously completed VASs should be provided, mothers in
this study had access each week to the VASs they had completed previously. This process was
supported by the findings of Miller and Ferris (1993) and Scott and Huskisson (1979), who
found that knowledge of their previous ratings helps parents in making more accurate estimates
when used in repeated measures of performance.
The VASs for the current study were developed as per standard method for the VAS,
which included a horizontal line that is 10 cm long that represents the continuum of the
phenomenon being measured. Words were anchored at each end (Davey et al., 2007; Flint et al.,
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2000; McDowell, 2006; Miller & Ferris, 1993; Wewers & Lowe, 1990). The ends of the scale
represent the range of the variable being measured.

The left end of the scale indicated the least

desired outcome, and the right end of the scale indicated the most desired outcome. The anchor
words for each child’s VASs were established after evaluation with the three standardized
assessments. The anchor words remained the same for each child for the duration of the study,
but the VAS developed for each participant was participant-specific. As stated above, parent
priorities led the development of the VASs.
Participant mothers were instructed to score the scales via marking the line with a vertical
mark to indicate how they felt about the given statement. The wording of the anchors of the
VAS was important to achieve a meaningful outcome with the VAS (Streiner & Norman, 2008).
The investigator consulted with an expert in VAS use in research for feedback regarding the
wording on the individual VASs.
The VAS was analyzed using a graphic representation of the recorded results, which were
obtained via measuring with a ruler. The distance from the left end of the line to the mark was
recorded in millimeters. The resulting scores were then plotted for each data point during
baseline and intervention.
Data Collection
Data were collected utilizing the formal instruments described: the Infant-Toddler Social
and Emotional Assessment (Carter & Briggs-Gowan, 2006), the Test of Playfulness (Bundy,
1997), the Revised Knox Preschool Play Scale (Knox, 2008), and weekly visual analogue scales.
The standardized assessments were completed as pretest and as posttest as outlined in the
methodology section above and were scored and recorded by the principal investigator. The
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VAS was completed weekly during baseline and intervention, was scored by the mother, and
analyzed by the principal investigator. Data were also collected via the intervention logs.
Statistical Analysis
Graphic presentation and visual inspection are the traditional analytic tools used to
present and interpret the results of single-subject research (Kielhofner, 2006; Ottenbacher, 1986).
Visual analysis involves the ability to interpret the data presented in a graphic format and discern
the appropriate clinical implications. Although statistical significance tests are available for
single-subject studies, visual analysis continues to be the most common method used for data
analysis (Hott, Limberg, Ohrt, & Schmit, 2015; Nourbakhsh & Ottnbacher, 1994). There is
ongoing debate in the literature about the use of statistical analysis in addition to visual analysis
in single-subject designs. Some reported advantages of using statistical analysis are that it can be
used with unstable baseline data, it can detect small treatment effects that may be missed with
visual analysis, and can produce consistent results regardless of who performs the computations
(Nourbakhsh & Ottenbacher, 1994). Vannest and Ninci (2015) indicated that the use of
statistical analysis to supplement visual analysis provides standardized and reliable results that
contribute to evidence-based practice. It was, therefore, decided by the investigator in the
current study to provide some statistical analysis in addition to the visual analysis for the VASs.
Several properties of the data are meaningful in interpretation of the graphic presentation.
The first property is a change in level, which refers to the magnitude of the data. When the data
demonstrate an increase or decrease following intervention, then a change in level has occurred.
The second visual property of graphic data is a change in trend, which refers to the direction of
the data. An intervention trend line was completed; trend can be increasing, decreasing, or
cyclical. The final component of visual analysis is slope, a measure of variability around a
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mean. It is indicated by a change in the pitch or angle of a linear trend (Ottenbacher & York,
1984; Wolery & Harris, 1982). For the current study, the change in trend was used for analysis.
After all data were collected, pretest and posttest scores on all three assessment tools for
all five participants were entered manually into Excel by the principal investigator. Data
cleaning was performed to reduce errors caused by missing or faulty data. Excel was then used
for development of bar graphs of pretest and posttest scores on the ITSEA, the ToP, and the
Knox RPPS. For the visual analogue scales, the distance of the respondent’s mark from the
lower end of the scale, measured in centimeters, ranging from 0 to10, formed the basic score,
which was then graphed via line graphs. Graphs were developed for each of the three VASs for
each participant. A line was drawn connecting the first and last data points in each phase, and
the lines were compared to indicate whether behaviors increased, decreased, or stabilized. X and
Y axes on all graphs were clearly labeled and phases (baseline and intervention) were clearly
labeled and delineated with vertical lines. The X-axis represents the unit of time, and the Y-axis
represents the scores of the dependent variable (Engel & Schutt, 2005). The VAS data were
analyzed using two visual analysis techniques. Baseline and intervention trend lines were
graphed for comparison and visual analysis. Explanation is provided in the text.
In addition, each VAS was analyzed statistically via the two-standard deviation band line
method. This method involves the calculation of the mean and the standard deviation for the
baseline data. Bands are then drawn on the graph corresponding to two standard deviations
above and below the mean. If at least two consecutive data points in the treatment phase fall
outside this range, it is an indication of significant change in performance across the two phases
(Nourbakhsh & Ottenbacher, 1994).
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Summary of Hypotheses and How They Were Measured
1. Hypothesis 1: Self-regulation will increase for preterm infants after intervention
with moderate pressure massage as compared with pre-intervention. Self-regulation
was measured by a decrease in the number of areas of the Infant Toddler Social
Emotional Assessment (Carter & Briggs-Gowan, 2006) that fall below the tenth
percentile and a positive change in the visual analogue scale.


Data analysis: Data analysis consisted of graphing of ITSEA pretest and
posttest T scores and graphing of VAS developed for self-regulation.

2. Hypothesis 2: Developmental play age will increase for preterm infants after
intervention with moderate pressure massage as measured by an increase in play age
on the RKPPS and by a positive change in the visual analogue scale developed for
play skill.


Data analysis: Data analysis consisted of graphing of RKPPS play age
pretest and posttest alongside child’s corrected age for comparison.
Graphing of VAS was developed for play skill.

3. Hypothesis 3: Playfulness will increase for preterm infants after intervention with
moderate pressure massage as compared with pre-intervention, as measured by
positive change on any of the ToP domain scores, and by a positive change in the
visual analogue scale developed for playfulness.


Data analysis: Data analysis consisted of graphing of ToP domain score
percentages pretest and posttest. Graphing of VAS was developed for
playfulness.
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Summary
The choice of a study design is one of the most important methodological decisions that a
researcher makes. It dictates how the study will be structured and how data will be collected and
analyzed. The current study is a nonconcurrent single-subject experimental design, specifically
an A-B multiple baseline across subjects design. An advantage of this design is that it yields
both baseline data and data collected throughout the intervention phase, which allows for
comparison of behaviors before and during the intervention.
The use of the Infant Toddler Social Emotional Assessment provided important
information about the effects of moderate pressure massage on the infant’s self-regulation. The
use of the Revised Knox Preschool Play Scale and the ToP, observational assessments, was a
good fit with the choice of observing the children at play in a natural environment rather than
having toys presented to them. The use of visual analogue scales allowed for sensitivity in
measuring small increments of change in each subject. The choice of study design along with the
chosen assessments provided new perspectives on self-regulation and play in the preterm infant
in the second year of life.
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Chapter 4: Results
The purpose of this study was to examine the effectiveness of mother-administered
moderate pressure massage on self-regulation in preterm infants ages 12 to 18 months corrected
age. The study aimed to answer the following questions:
1. Does moderate pressure massage administered by mothers improve self-regulation in
preterm infants of corrected age 12 to 18 months with decreased self-regulation?
2. Does moderate pressure massage administered by mothers improve playfulness in
preterm infants of corrected age 12 to 18 months with delayed playfulness skills and
decreased self-regulation?
3. Does moderate pressure massage administered by mothers improve play skill age in
preterm infants of corrected age 12 to 18 months with delayed play skills and
decreased self-regulation?
This chapter includes a description of the demographics of the participants, results of the
intervention procedures, and their relationship to the research hypotheses. Data analysis for all
standardized assessments is presented along with the visual analogue scales that correspond to
the assessments. Data analysis is presented via graphic and visual analysis for each participant.
For VASs, statistical analysis is also presented.
Characteristics of the Participants
Five preterm infants and their mothers participated in this study. All mother-child dyads
were Caucasian, Jewish, and English-speaking, living in the greater Jerusalem area of Israel.
None of the children were receiving any formal therapies for the duration of the study. The
infants ranged in age from 12 to 16.5 months, corrected age, and had gestational ages of 29 to
31+6 weeks. Please refer to Table 1 for additional information.
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Table 1
Demographics: Study Participants
Part.
#

Chronolog

Corrected

Gender

Mult/single

Baseline

Interv.

Mother

Mother

age

age study

birth

# weeks

# weeks

age

yrs. of

(wks + days)

start

educatio

(mos.+ days)

n

1

29+3

12

M

single

4

6

25-29

16

2

31+6

12+20

F

single

5

6

20-24

12

3

29

12+15

F

triplet A

3

6

25-29

14

4

29

12+15

M

triplet B

3

6

25-29

14

5

29+6

13

M

single

7

6

40-44

12

Data Analysis
In this nonconcurrent multiple baseline across subjects study, graphic presentation of
standardized assessments was used to examine the change from pretest to posttest. The
standardized assessment pretest and posttest scores are graphed side by side for comparison, and
a description of the change trend follows. The graphs pertaining to the ITSEA exhibit all
subscales of the four domains, which are based on the pretest and posttest data (externalizing,
internalizing, dysregulation and competence). The “of concern” range on the ITSEA is a score
below the 10th percentile on a subscale as outlined in the ITSEA manual. “Of concern” scores in
three or more subscales of the problem area domains (which include externalizing, internalizing
and dysregulation) or two or more subscales of the competence domain indicate clinically
significant scores. For the current study, criteria for improvement in self-regulation was a
decrease in the number of areas of concern to less than three in the problem domain and less than
two in the competence domain. The changes that occurred related to subscales, which were used
for eligibility criteria in each domain, are described in the text. For the visual analogue scales,
each participant’s measurements were graphed to allow visual analysis of trend. Celeration lines
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(either acceleration or positive, which indicates an increasing trend, or deceleration or negative,
indicating a decreasing trend) were calculated and drawn on the graphs for baseline and
intervention phases and compared. The VASs were further analyzed statistically via the twostandard deviation band method in a separate graph below the trend line graph. The results of
this study indicated that mother-administered moderate pressure massage was an effective
intervention to improve self-regulation, play skills, and playfulness to some extent for all of the
five participants in this study. Table 2 presents a summary of the results for all participants.
Table 2
Summary of Results for all Participants

Part.
#

Pretest/
posttest

ITSEA
Problem
domain #
concern
areas

1

pretest

4

2

7.5

62%

40%

22%

posttest

0

2

15.4

76%

80%

42%

pretest

1

4

9

76%

60%

38%

posttest

1

0

16.9

86%

87%

64%

pretest

6

2

17.25

66%

60%

38%

posttest

2

4

18

71%

80%

68%

pretest

4

1

14

62%

46%

33%

posttest

3

3

16

66%

46%

44%

pretest

5

1

13.5

76%

80%

65%

posttest

2

0

17

100%

65%

2

3

4

5

ITSEA
Compet.
domain #
concern
areas

RKPPS
months

ToP
Extent

ToP
Intensity

ToP
Skillfulness

100%

The following is a detailed data analysis for each participant. Graphs of all outcome
measures for each participant are presented.
Participant 1
In the process of VAS goal determination, the mother of Participant 1 selected two goals
for self-regulation: “sits still” and “cuddles” and one-for-play skills. Participant 1 demonstrated
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positive change on all three outcome measures as well as on all three VASs. Results for
Participant 1 follow.
Participant 1: ITSEA. Participant 1 scored in the “of concern” range on four subscales
of the problem domain, including activity/impulsivity, depression/withdrawal, negative
emotionality, and eating. In addition, he scored in the “of concern” range on two subscales of
the competence domain, including compliance and imitation/play. On posttesting, there were no
areas of concern in the problem domain, but two subscales continued to be in the “of concern”
range in the competence domain. However, the posttest subscale mean raw scores in the
competence domain exceeded pretest scores, a possible indication of positive change. As
displayed in Figure 1, scores decreased in the problem domain in subscales of external, internal,
and dysregulation and increased in the competence domain. These are indications of improved
self-regulation in support of Hypothesis 1, which stated that self-regulation will increase for
preterm infants after intervention with moderate pressure massage as compared to preintervention. Please refer to Figure 2 for the graphic analysis.

ITSEA Participant 1
70
60

T-Sore

50
40
30

pretest

20

posttest

10
0
Externalizing

Internalzing

Dysregulation Competence

Domain
Figure 2. Participant 1 ITSEA T scores pretest and posttest.
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The positive change in self-regulation was also demonstrated by the two VASs for selfregulation. In general, only one VAS was created for self-regulation for each participant, but the
mother of Participant 1 chose to observe change in two areas: “sits still” and “cuddles.” For the
VAS goal of “sits still,” baseline data remained stable and no trend is apparent. Intervention
began the fifth week and continued for 6 weeks. In the first 4 weeks of intervention, there is a
gradual increase, and then in Weeks 5 and 6, there is a sharp increase. When analyzed visually
via phase trend lines, the trend line for the baseline phase is flat, and the trend line for the
intervention phase displays an accelerating trend, indicative of a positive change in the child’s
behavior. Please refer to Figure 3. When analyzed statistically via the two-standard deviation
(SD) band method, the changes between the baseline and intervention phases were statistically
significant with at least two intervention data points falling outside the two-SD bracket, which
demonstrates a statistically significant positive change in the child’s behavior, providing further
support for Hypothesis 1. Please refer to Figure 4.
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Figure 3. Participant 1 first VAS for self regulation: Trend line analysis.
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Figure 4. Participant 1 first VAS for self-regulation: Two-SD band analysis.
For “cuddles,” in the first 3 weeks of intervention, there is a gradual increase, and then in
Weeks 4 to 6, there is a sharper increase. When analyzed visually via phase trend lines, the
baseline phase trend line is flat, and the intervention phase trend line displays an accelerating
trend, indicative of a positive change in the child’s behavior. Please refer to Figure 5. When
analyzed statistically via the two-standard deviation band method, the changes between the
baseline and intervention phases are statistically significant with at least two intervention data
points falling outside the two-SD bracket, which demonstrates a statistically significant positive
change in the child’s behavior, providing further support for Hypothesis 1. Please refer to Figure
6.
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Figure 5. Participant 1 second VAS for self-regulation: Trend line analysis.
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Figure 6. Participant 1 second VAS for self-regulation: Two-SD band analysis.
Participant 1: RKPPS. At pretest, Participant 1 had a pretest corrected age of 12 months
and scored a play age of 7.5 months on the RKPPS. On posttest, his corrected age was 14
months, and he scored a play age of 15.4 months, which was an increase in play age of 7.9
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months over the 6 weeks of intervention. Hypothesis 2 was supported by the findings in which
developmental play age will increase for preterm infants after intervention with moderate
pressure massage. In addition, for this participant, the difference between play age and corrected
age was narrowed on the posttest as compared with pretest, and play age surpassed corrected
age. Please refer to Figure 7.

18

RKPPS Participant 1

16

Age in months

14
12
10

play age

8

corrected age

6
4
2
0
pretest

posttest

Figure 7. Participant 1 RKPPS pretest and posttest play skill scores compared with corrected
age.
The positive change in the RKPPS play age was also reflected in the VAS for play skill
“imitates observed action” in further support of Hypothesis 2. In the fourth to sixth weeks of
intervention, there was a steep increase in this play skill outcome. When analyzed visually via
phase trend lines, the baseline trend line is flat, and the intervention phase trend line displays an
accelerating trend, indicative of a positive change in the child’s behavior. Please refer to Figure
8. When analyzed statistically via the two-standard deviation band method, the changes between
the baseline and intervention phases were statistically significant with at least two intervention
data points falling outside the Two-SD bracket, which demonstrates a statistically significant
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positive change in the child’s behavior, providing further support for Hypothesis 2. Please refer
to Figure 9.
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Figure 8. Participant 1 VAS for play skill: Trend line analysis.
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Figure 9. Participant 1 VAS for play skill: Two-SD band analysis.
Participant 1: ToP. On the ToP, Participant 1 had pretest scores of extent 62%,
intensity 40%, and skillfulness 22%. Participant 1 had posttest scores of extent 76%, intensity
80%, and skillfulness 42%. These results are an indication of improvement in playfulness in
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support of Hypothesis 3, which states that playfulness will increase for preterm infants after
intervention with moderate pressure massage as compared to pre-intervention. Please refer to
Figure 10.

ToP Participant 1
90%
80%

Observations

70%
60%
50%
40%

pretest

30%

posttest

20%
10%
0%
extent

intensity

skillfulness

Domain

Figure 10. Participant 1 ToP domain scores expressed as percentages.
Participant 2
Participant 2 demonstrated positive change on all three outcome measures as well as on
all three VASs. Results for participant 2 follow.
Participant 2: ITSEA. Participant 2 scored in the “of concern” range on the eating
subscale of the problem domain and on four subscales of the competence domain, including
compliance, attention, mastery motivation, and imitation/play. Participant 2’s eligibility for the
study was based on the competence domain scores. On posttesting, there were no areas of
concern in the competence domain, and the subscale eating of the problem domain remained
unchanged. As observed on the graph in Figure 11, there was an increase in the competence
domain, an indicator of improvement in self-regulation for this participant. These results
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supported Hypothesis 1, which states that self-regulation will increase for preterm infants after
intervention with moderate pressure massage as compared with pre-intervention.

ITSEA Participant 2

70
60

T-Score

50
40
30
20

pretest

10

posttest

0
Externalizing

Internalizing Dysregulation Competence

Domain
Figure 11. Participant 2 ITSEA T scores pretest and posttest.
A positive change in self-regulation was demonstrated by the VAS for self-regulation for
Participant 2, which further supported Hypothesis 1. Following a stable baseline of 5 weeks,
there was a gradual increase in the first 4 weeks of intervention, followed by a steep increase in
the last 2 weeks of intervention. When analyzed visually via phase trend lines, the baseline trend
line is flat, and the intervention phase trend line displays an accelerating trend, indicative of a
positive change in the child’s behavior in support of Hypothesis 2. Please refer to Figure 12.
When analyzed statistically via the 2-SD band method, as viewed in Figure 13, there was only
one 2-SD bandline with baseline mean of 5 and SD of 0 because mathematically, the upper and
lower 2-SD lines were both 0. The changes between the baseline and intervention phases are
statistically significant with at least two intervention data points falling outside the SD line,
demonstrating a statistically significant positive change in the child’s behavior, providing further
support for Hypothesis 1.
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Figure 12. Participant 2 VAS for self-regulation: Trend line analysis.
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Figure 13. Participant 2 VAS for self-regulation: Two-SD band analysis.
Participant 2: RKPPS. On the RKPPS, Participant 2 had a pretest corrected age of
12.5 months and scored a play age of 9 months. On posttest, her corrected age was 15 months
and her play age was scored at 16.9 months, which is an increase in play age of 7.9 months over
10 weeks. This finding provided support for Hypothesis 2, which states that developmental play
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age will increase for preterm infants after intervention with moderate pressure massage.
Additionally, the difference between play age and corrected age is narrower on posttest as
compared to pretest, which is a positive change. The graphic analysis is displayed in Figure 14.

RKPPS Participant 2
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16
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play age

8

corrected age
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2
0
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Figure 14. Participant 2 RKPPS pretest and posttest play skill scores compared to corrected age.
Participant 2’s mother preferred two VASs for play skills rather than one for play skills
and one for playfulness. The positive change in play skill age on the RKPPS was reflected in the
VASs for play skills. When analyzed visually via phase trend lines on the first VAS “does action
to produce effect,” the trend line for baseline is flat, and the intervention phase trend line
displayed an accelerating trend, indicative of a positive change in the child’s behavior. Please
refer to Figure 15. When analyzed statistically via the two-standard deviation band method, the
changes between the baseline and intervention phases were statistically significant with at least
two intervention data points falling outside the two-SD bracket, which demonstrated a
statistically significant positive change in the child’s behavior, providing further support for
Hypothesis 2. Please refer to Figure 16.
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Figure 15. Participant 2 first VAS for play skills: Trend line analysis.
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Figure 16. Participant 2 first VAS for play skills: Two-SD band analysis.
When analyzed visually via phase trend lines on the second VAS “attends for 15+
seconds,” the trend line for baseline is flat, and the trend line for the intervention phase displayed
an accelerating trend, indicative of a positive change in the child’s behavior. Please refer to
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Figure 17. When analyzed statistically via the two-standard deviation band method, the changes
between the baseline and intervention phases were statistically significant with at least two
intervention data points falling outside the two-SD bracket, which demonstrated a statistically
significant positive change in the child’s behavior, providing further support for Hypothesis 2.
Please refer to Figure 18.
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Figure 17. Participant 2 second VAS for play skills: Trend line analysis.
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Figure 18. Participant 2 second VAS for play skills: Two-SD band analysis.
Participant 2: ToP. On the ToP, Participant 2 had pretest scores of extent 76%,
intensity 60%, and skillfulness 38%. Pretest scores were extent 86%, intensity 87%, and
skillfulness 64%. This outcome supported Hypothesis 3, which states that playfulness will
increase for preterm infants after intervention with moderate pressure massage as compared with
pre-intervention. The graphic analysis is displayed in Figure 19.
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Figure 19. Participant 2 ToP domain scores expressed as percentages.
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Participant 3
Participant 3 was a sibling triplet to Participant 4. Participant 3 demonstrated mixed
results on the ITSEA and positive changes on all other standardized measures as well as on all
three VASs. The mother of Participant 3 wrote two VASs that related to self-regulation and one
VAS related to playfulness because she felt that her child’s dysregulation issues were more
severe than her play issues.
Participant 3: ITSEA. On pretesting with the ITSEA, Participant 3 scored in the “of
concern” range on six subscales of the problem domain, including depression/withdrawal,
general anxiety, separation distress, and inhibition to novelty. She scored in the “of concern”
range on two subscales of the competence domain, compliance, and mastery motivation. On
posttesting, there remained two areas of concern in the problem domain, inhibition to novelty,
and negative emotionality. On these scales, however, the posttest scores were higher than the
pretest scores and might indicate improvement. There is a corresponding decrease in the T-score
in problem subscales of externalizing, internalizing, and dysregulation, a positive outcome. In
the competence domain, there were four areas of concern, two of which were not of concern on
pretesting. The four areas were compliance, attention, mastery motivation, and empathy. There
was a minimal increase in T-score for this domain, from 32 to 33, but still within the “of
concern” range. Even though the direction of the T scores is indicative of improvement in selfregulation, as noted in Figure 19, the increase in number of areas of concern within the
competence domain indicates a possible loss of skill in self-regulation for this participant.
These mixed findings do not support Hypothesis 1; self-regulation will increase for preterm
infants after intervention with moderate pressure massage as compared with pre-intervention.
The graphic analysis of these results is presented in Figure 20.
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Figure 20. Participant 3 ITSEA domain T scores pretest and posttest.
The mother chose two VASs for self-regulation: “no intervention to remain asleep”
related to the dysregulation subscale of the problem domain and “tantrums” related to the
externalizing subscale of the problem domain. On the VAS for sleep, when analyzed visually
via phase trend lines, the baseline trend is decelerating, and the intervention trend is accelerating,
indicating a positive change in the child’s behavior. Please refer to Figure 21. When analyzed
statistically via the two-standard deviation band method, the changes between the baseline and
intervention phases are statistically significant with at least two intervention data points falling
outside the two-SD bracket. Please refer to Figure 22. These findings lend support for
Hypothesis 1 because they are indicative of an increase in self-regulation behavior.
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Figure 21. Participant 3 first VAS for self-regulation: Trend line analysis.
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Figure 22. Participant 3 first VAS for self-regulation: Two-SD band analysis.
The second VAS for self-regulation was “fewer tantrums.” For this particular VAS,
because the behavior addressed is a negative behavior, the left side of the VAS line represented
“always tantrums” and the right side represented “never tantrums.” Thus, if there was
improvement for this behavior, there would be an expected rise in the intervention trend line. As
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seen in Figure 23, there is a decelerating trend in the baseline phase and a steady gradual
accelerating trend in the intervention phase, an indication of fewer tantrums and thus improved
behavioral outcome in support of Hypothesis 1. When analyzed statistically via the two-standard
deviation band method, the changes between the baseline and intervention phases are statistically
significant with at least two intervention data points falling outside the two-SD bracket. Please
refer to Figure 24, which demonstrates a statistically significant positive change in the child’s
behavior, providing further support for Hypothesis 1.
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Figure 23. Participant 3 second VAS for self-regulation: Trend line analysis.
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Figure 24. Participant 3 second VAS for self-regulation: Two-SD band analysis.
Participant 3: RKPPS. On the RKPPS, Participant 3 had a pretest corrected age of
16.5 months and scored a play age of 17.25 months. On posttesting, Participant 3 had a
corrected age of 19 months and scored a play age of 18 months, an increase in play age of 3
weeks. Due to the mother’s preference, no play skill goal was established. The play age for this
participant remained stable in relation to chronological age over the course of the 6 weeks of
intervention. This finding, therefore, did not support or negate Hypothesis 2, which stated that
developmental play age will increase for preterm infants after intervention with moderate
pressure massage. The graphic analysis is presented in Figure 25.
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Figure 25. Participant 3 RKPPS pretest and posttest play skill scores compared with corrected
age.
Participant 3: ToP. On the ToP, Participant 3 had pretest score of extent 66%, intensity
60%, and skillfulness 38%. On posttesting, scores were extent 71%, intensity 80%, and
skillfulness 68%. These findings were indicative of an increase in playfulness, providing
support for Hypothesis 3, which stated that playfulness will increase for preterm infants after
intervention with moderate pressure massage as compared to pre-intervention. Please refer to
Figure 26 for the graphic analysis.
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Figure 26. Participant 3 ToP domain scores expressed as percentages.
Analysis of the VAS developed for playfulness transitions from one play activity to
another (“transitions in play”), which provided mixed results. When analyzed visually via phase
trend lines, there is an accelerating trend in both the baseline and intervention trend lines, which
is an indication that had the baseline continued, Participant 3’s scores are predicted to have risen
without the intervention phase; hence, Hypothesis 3 may not be supported. Please refer to Figure
27. When analyzed statistically via the two-standard deviation band method, however, the
changes between the baseline and intervention phases are statistically significant, with at least
two intervention data points falling outside the two-SD bracket. Please refer to Figure 23, which
demonstrates a statistically significant positive change in the child’s behavior, providing support
for Hypothesis 3. The graphic analysis is presented in Figure 28.
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Figure 27. VAS for playfulness for Participant 3: Trend line analysis.
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Figure 28. VAS for playfulness Participant 3: Two-SD band analysis.
Participant 4
Participant 4 was a sibling triplet to Participant 3. Participant 4 had mixed outcomes on
the standardized assessments with lower scores on the ITSEA self-regulation measure at the end
of the study than at the beginning, but with small positive changes in play skills.

100
Participant 4: ITSEA. On pretesting with the ITSEA, Participant 4 scored in the “of
concern” range on four subscales of the problem domain, including activity/impulsivity,
separation distress, sensory sensitivity, and eating. He scored in the “of concern” range on one
subscale of the competence domain: attention. On post testing, scores in the problem domain
went down slightly in the externalizing and dysregulation domains, a positive finding, but rose
somewhat in the internalizing domain, a negative finding. Please refer to Figure 18. All three
subscales remained in the “of concern” range. In the competence domain, two additional areas
scored in the “of concern” range, including compliance and imitation/play.

These findings do

not support Hypothesis 1, which stated that self-regulation will increase for preterm infants after
intervention with moderate pressure massage as compared with pre-intervention. The graphic
analysis is presented in Figure 29.
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Figure 29. Participant 4 ITSEA T scores pretest and posttest.
The VAS for self-regulation contained one data point in Week 4 that was an outlier. The
mother reported that the child’s behavior that week was atypical due to fever, but she reported
his behavior, according to study protocol. With the outlier removed, the findings support a
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positive outcome for self-regulation. When analyzed visually via phase trend lines, the trend line
for baseline is decelerating, and the trend line for the intervention phase is accelerating, which is
indicative of a positive change in the child’s behavior. Please refer to Figure 30. When analyzed
statistically via the two-standard deviation band method, the changes between the baseline and
intervention phases were statistically significant with at least two intervention data points falling
outside the two-SD bracket, which demonstrated a statistically significant positive change in the
child’s behavior, providing further support for Hypothesis 1. The graph is presented in Figure 31
for visual analysis.
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Figure 30. VAS for self-regulation for Participant 4: Trend line analysis.
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Figure 31. VAS for self-regulation for Participant 4: Two-SD band analysis.
Participant 4: RKPPS. On the RKPPS, Participant 4 had a pretest corrected age of
16.5 months and scored a play age of 14 months. On posttesting, Participant 4 had a corrected
age of 19 months and scored a play age of 16 months. This denotes a change in play age of 8
weeks over a course of 9 weeks, indicating that the child’s play age kept pace with his
chronological age. This finding, therefore, does not support or reject Hypothesis 2, which stated
that developmental play age will increase for preterm infants after intervention with moderate
pressure massage. Participant 4’s play age did not approach his corrected age of 19 months at
posttesting. The graphic analysis is presented in Figure 32.
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Figure 32. Participant 4 RKPPS pretest and posttest play skill scores compared to corrected age.
The VAS for play skill imitates observed action, which displayed an atypical pattern in
that the intervention phase began at a lower point than the end of the baseline phase. The
baseline phase displays a decelerating trend, and the intervention phase rises gradually,
displaying an accelerating trend, but never reaches above the baseline phase data, which is an
indication of unstable data, but trending in a positive direction. The graphic analysis is presented
in Figure 33. When analyzed statistically via the two-standard deviation band method, all
intervention phase data points fall outside the two-SD bracket, trending in an upward direction,
which demonstrated statistical significance trending in a positive direction, but remained below
the baseline. While the trend is in a positive direction because the data points do not go above
baseline, it is not indicative of a positive outcome for this child for the VAS for play skill.
Please refer to Figure 34.
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Figure 33. Participant 4 VAS for play skill: Trend line analysis.
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Figure 34. Participant 4 VAS for play skill: Two-SD band analysis.
Participant 4: ToP. On the ToP, Participant 4 had pretest scores of extent 62%,
intensity 46%, and skillfulness 33%. At posttesting, his ToP scores were extent 66%, intensity
46%, and skillfulness 44%, which reflects a positive change in playfulness; however, statistical
scores for the ToP were not available for this study, and when analyzed visually, the change
appears small. Therefore, the outcome for the ToP is indicative of a positive change and lends
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support for Hypothesis 3, which stated that playfulness will increase for preterm infants after
intervention with moderate pressure massage as compared with pre-intervention. The graphic
analysis is presented in Figure 35.
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Figure 35. Participant 4: ToP domain scores expressed as percentages.
The minimal rise for the ToP raw score is reflected by the VAS for playfulness “persists
with activity,” which displays a gradual minimal increase with a larger increase the last week of
intervention. When analyzed visually via phase trend lines, the trend line for the baseline phase
is flat, and the trend line for the intervention phase is accelerating, indicative of a positive change
in the child’s behavior. Please refer to Figure 36. When analyzed statistically via the twostandard deviation band method, the changes between the baseline and intervention phases are
statistically significant, with at least two intervention data points falling outside the two-SD line,
which demonstrated a statistically significant positive change in the child’s behavior, providing
further support for Hypothesis 3. Please refer to Figure 37. Please note that the 2-SD band is the
same value for high and low values based on baseline mean of .4 and 2-SD of 0, so there is no
bracket formed by the two lines.
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Figure 36. Participant 4: VAS for playfulness: Trend line analysis.
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Figure 37. Participant 4: VAS for playfulness: Two-SD band analysis.
Participant 5
For Participant 5, the mother chose to write two VASs for self-regulation and one for
playfulness. She did not write a goal for play skills because she felt that his play skills were on
age level for his corrected age and not of concern to her. Participant 5 demonstrated positive
change on all three outcomes measures as well as on all the three associated VASs.
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Participant 5: ITSEA. On pretesting with the ITSEA, Participant 5 scored in the “of
concern” range on five subscales of the problem domain, including subscales of separation
distress, inhibition to novelty, negative emotionality, sleep, and eating. He scored in the “of
concern” range on one subscale of the competence domain, empathy, which was not indicative of
self-regulation difficulty. On posttesting, there was one area of concern in the problem domain,
separation distress, which was not a qualifier for inclusion in the study, and no areas of concern
in the competence domain. As displayed in Figure 38, scores decreased in the internalizing and
dysregulation domains, but rose in the externalizing domain. The rise in the externalizing
domain was a negative outcome for that domain. The outcomes for the problem domains fell in
two out of three subscales and rose in the competence domain. Overall, for Participant 5, ITSEA
scores demonstrated a decrease in “of concern” subscales in the problem domain from five areas
of concern to two and in the competence domain from one area of concern to none. As per study
criteria, these are considered to be positive outcomes as they are indicators of improved selfregulation. Therefore, the overall results support Hypothesis 1, which stated that self-regulation
will increase for preterm infants after intervention with moderate pressure massage as compared
with pre-intervention.
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Figure 38. Participant 5 ITSEA domain T scores pretest and posttest.
For the first VAS for self-regulation “on the go,” because the behavior addressed is a
negative behavior, the left side of the VAS line represented “always on the go,” and the right
side represented “never on the go.” Thus, if there was improvement for this behavior, there
would be an expected rise in the intervention trend line. When analyzed visually via phase trend
lines, the baseline phase trend is decelerating, and the intervention phase trend is accelerating,
indicative of a positive change in the child’s behavior. However, the data points for baseline
demonstrate an initial deceleration, but then begin to accelerate prior to start of the intervention.
Thus, when analyzed visually, the outcome is inconclusive regarding whether the intervention
was the only reason for the acceleration. Please refer to Figures 39. When analyzed statistically
via 2-SD band technique, the changes between the baseline and intervention phases are
statistically significant with at least two intervention data points falling outside the Two-SD
bracket, which demonstrated a statistically significant positive change in the child’s behavior.
Please refer to Figures 40. Due to this discrepancy in data analysis, the results for the VAS
“always on the go” are inconclusive regarding Hypothesis 1.
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Figure 39. Participant 5 first VAS for self-regulation: Trend line analysis.
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Figure 40. Participant 5 first VAS for self-regulation: 2-SD band analysis.
For the VAS “readily goes to sleep” (readily goes to sleep without intervention, such as
rocking or being held), results are mixed based on how the data is analyzed. When analyzed
visually via phase trend lines, trend lines are parallel to each other, and both are trending
upwards, indicating that the child’s baseline behavior would demonstrate positive changes
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without the intervention. In addition, the baseline data points initially decelerate, then begins to
accelerate prior to administration of the intervention, thus indicating instability in the baseline
data. This VAS does not support Hypothesis 1. Please refer to Figure 41. When analyzed
statistically via 2-SD band technique, however, the changes between the baseline and
intervention phases are statistically significant with at least two intervention data points falling
outside the 2-SD bracket, which demonstrated a statistically significant positive change in the
child’s behavior, providing support for Hypothesis 1. Please refer to Figure 42. Due to this
discrepancy in data analysis, the results for the VAS of “readily goes to sleep” are inconclusive
regarding Hypothesis 1.
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Figure 41. Participant 5 second VAS’s for self-regulation: Trend line analysis.
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Figure 42. Participant 5 second VAS for self-regulation: 2-SD band analysis.
Participant 5: RKPPS. On the RKPPS, Participant 5 had a pretest corrected age of 13
months and a play age of 13.5 months, which was an indication that there was no play skill
delay. On posttesting, at corrected age 15 months, his play age rose to 17 months, an increase of
3.5 months over the course of 6 weeks of intervention. Because play skills were not a concern of
his mother, no VAS was developed for play skill for Participant 5. However, play skills rose
over the course of the intervention, indicative of a positive change in play skill development.
Please refer to Figure 43 for the graphic analysis.
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Figure 43. Participant 5 RKPPS pretest and posttest play skill scores compared with corrected
age.
Participant 5: ToP. On the ToP, Participant 5 had pretest scores of extent 76%,
intensity 80%, and skillfulness 65%. Scores on posttesting were extent 100%, intensity 100%,
and skillfulness 65%, which is indicative of improvement in playfulness. The outcome on the
ToP provided support for Hypothesis 3, which stated that playfulness will increase for preterm
infants after intervention with moderate pressure massage as compared with pre-intervention.
The graphic analysis is presented in Figure 44.
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Figure 44: Participant 5 ToP domain scores expressed as percentages.
The VAS developed for playfulness for Participant 5 displayed no change for six of the
seven baseline measures, and during the intervention phase, no change was displayed for the first
3 weeks of intervention, then a gradual increase during Weeks 4 and 5, then a stronger increase
in the sixth week. When analyzed visually via phase trend lines, the baseline phase trend is flat,
and the intervention phase trend is accelerating, indicative of a positive change in the child’s
behavior. Please refer to Figure 45. When analyzed statistically via 2-SD band method, the
changes between the baseline and intervention phases are statistically significant with at least
two intervention data points falling outside the 2-SD bracket, which demonstrated a statistically
significant positive change in the child’s behavior, providing further support for Hypothesis 3.
Please refer to Figure 46.
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Figure 45. Participant 5 VAS for playfulness: Trend line analysis.
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Figure 46. Participant 5 VAS for playfulness: Two-SD band analysis.
Summary of Results
This study resulted in statistically significant results in most outcomes for most of the
participants. Presented below is a summary of the outcomes for the standardized assessments
used and for the VASs that were developed by the mothers. The most consistent significant
outcomes occurred in the VAS scores using the two-standard deviation band method.
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Self-Regulation
For the dependent measure of self-regulation, measured via the standardized assessment
ITSEA and via mother generated VAS, the results indicated some discrepancies between the
outcomes on the standardized assessment and the VASs for some of the participants. Two
participants (Participants 1 and 2) demonstrated positive changes on all measures and statistically
significant changes on the VASs for self-regulation. For two participants (Participants 3 and 4),
the changes on the ITSEA were not indicative of improvement in self-regulation; however, the
VASs for self-regulation demonstrated statistically significant positive change. For one
participant (Participant 5), ITSEA demonstrated significant positive change, but the results of the
VASs for self-regulation were inconclusive. These are mixed results; therefore, Hypothesis 1
that stated that self-regulation will improve with massage is partially supported.
Play Skills
Visual analysis of the outcomes for play skills on the standardized assessment RKPPS
indicated positive changes for three of the five participants. Two of these participants displayed
an increase in play age of 7.9 months and the third displayed an increase of play age of 3.5
months over the 6 weeks of intervention. For the other two participants, play age kept pace with
chronological age. For two participants (3 and 5) mothers chose not to develop a VAS for play
skills. For the three participants for whom the mothers generated VASs for play skills, the
outcomes on the VASs for Participants 1 and 2 were in concordance with the outcomes on the
RKPPS, both indicating positive change in play skill. The VAS for Participant 4 did not reflect
positive change in play skill. Therefore, the results of the VAS for play skill lent partial support
for Hypothesis 2.
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Playfulness
Visual analysis of the outcomes for playfulness on the standardized assessment ToP
indicated positive changes for all five participants with Participant 4 demonstrating the least
amount of change. For two participants, mothers chose not to develop a VAS for playfulness.
For the other three participants, the VAS for playfulness reflected the positive changes observed
visually for the ToP with a statistically significant outcome. Therefore, the results of these three
participants for VAS for playfulness provides support for Hypothesis 3.
Compliance with Intervention
Maximum number of sessions of massage a child could receive in the 6 weeks of the
intervention phase was 84. The table below indicates the total number of massage sessions
performed for each participant in the 6 weeks of intervention and corresponding percentage.
Table 3
Mother Compliance with Intervention
Participant #
1
2
3
4
5

# sessions performed
75
68
78
77
75

% performed
89%
81%
93%
92%
89%

With the exception of Participant #2, this number converts to 1.0 to 1.5 missed sessions
per week. For Participant 2, this number converts to 2.6 sessions missed per week. These
numbers indicate a high rate of compliance overall (81%-93%) with the twice-daily protocol
over the course of 6 weeks.
For all of the participant mothers, the massage was reported to be somewhat difficult to
implement. Participants 2 and 3 were comfortable with the massage, but the infants had difficulty
staying still for the full 10 minutes. For Participants 1, 4, and 5, the mothers reported that their
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child displayed some discomfort with the intervention, displaying facial grimaces and squirming.
The mother of Participant 5 could not always complete 10 minutes of massage. Even though the
intervention was somewhat difficult for the mothers to complete, there was a high rate of
compliance, which may have been due to two factors. First, there were weekly visits by the
investigator in which the mother did a massage session with the investigator present, and the
mother answered questions regarding the child’s health and the mother’s compliance with the
protocol. Second, the mothers were asked to complete the massage log (see Appendix I) after
every massage session. It appears that these two actions helped to keep the mothers accountable
and on track. In addition, once the mothers began to see results, they reported being motivated to
continue the massage. At the last home visit, during the final mother interview, all of the
mothers indicated that they would be likely to continue with massage after the completion of the
study.
Summary
Chapter 4 presented the demographics of the participants, the results of the study, and
information regarding the mothers’ compliance with the intervention. The chapter presented the
results of the standardized assessments along with the visual analogue scales that corresponded
to the assessments. The results were presented in relation to their corresponding study
hypotheses.
This study resulted in statistically significant outcomes on some measures for all of the
participants. The standardized assessments (ITSEA, RKPPS, and ToP) indicated positive change
for three of the participants (Participants 1, 2 and 5) and mixed results for two of the participants
(Participants 3 and 4). For the three participants with positive changes on the standardized
assessments, the VASs mostly reflected those changes for behaviors with the exception of the

118
VAS for play skill for Participant 4 and the VAS for self-regulation for Participant 5. For
Participants 3 and 4, the ITSEA results were not reflective of improvement in self-regulation;
however, the VAS reflecting the parent goals for self-regulation indicated a statistically
significant positive change. The most consistent positive outcomes were demonstrated by the
visual analogue scales with the two-standard deviation band method yielding statistically
significant outcomes on all but three of the VASs in total.
In summary, moderate pressure massage as an intervention with preterm infants affected
measurable positive change in self-regulation, in play, and in playfulness to some extent for all
participants.

119
Chapter 5: Discussion
The current study explored the effectiveness of moderate pressure massage performed by
mothers at home to improve self-regulation and play skills in preterm infants. The rationale for
this study arose out of awareness of a paucity of studies in the occupational therapy literature
regarding the efficacy of moderate pressure massage techniques with preterm infants.
The literature review provided a foundation for the study by examining the sensoryintegrative frame of reference and the ecological model of sensory modulation (Miller et al.,
2001). Sensory modulation was explored as a component of self-regulation to determine if there
were a relationship between sensory modulation, self-regulation, attention, and play development
as posited in the literature. The neurophysiology of touch was described to provide a better
understanding of the neurological connection to self-regulation. Finally, the element of moderate
pressure massage was described as a form of somatosensory input and was explored in the
context of attention and play development.
The study used a nonconcurrent multiple baseline A-B design and additionally
incorporated pretesting and posttesting via standardized assessments. In the A-B design, the
outcome indicates whether the treatment works for the individual. It is ideal when the number of
participants is low because each individual acts as his/her own control, thus obviating the need
for a large number of participants. Results, however, cannot be generalized beyond a similar
cohort. While this was a limitation of the use of the A-B design in the current study, the design
was effective for meaningful results regarding the specific cohort of premature infants in the
second year of life with deficits in self-regulation and delays in play and the specific intervention
of moderate pressure massage. In the current study, confounding factors were minimized
because no participant was receiving any other form of formal intervention for the duration of
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the study, thus allowing for the positive outcomes to be readily attributed to the intervention.
These positive outcomes are in turn clinically informative and significant for the specific
population and the specific intervention.
Following the dictates of the A-B design, the study had two distinct phases: a baseline
phase and an intervention phase. This design meshed well with the use of the visual analogue
scale. The use of the VAS was useful in both the baseline and intervention phases to reflect the
mothers’ perspective on their child’s performance. The mothers reported that it was easy for
them to understand the use of the VAS for information gathering in both baseline and
intervention, and the mothers were readily able to follow through with instructions. The
outcomes on the visual analogue scales provided support for the outcomes for the standardized
measures that were used in the study, supporting the use of moderate pressure massage
intervention for improvement in self-regulation and play.
There were five participants in this study who were all from Anglo Jewish families living
in the greater Jerusalem, Israel, area. The premature infants ranged in age from 12 to 16.5
months corrected age. Two of the participants were siblings of a triplet birth. It is possible that
results for these two participants was influenced by their proximity to each other and ongoing
opportunities to play with each other. The study participants were chosen using strict inclusion
criteria to insure that the participants were closely matched to each other in age, ethnicity, and
health status so as to establish that the intervention can have an effect on a certain type of patient
within a specific setting (Ottenbacher, 1997), which is in accordance with the study design.
The results of this study showed that moderate pressure massage performed by trained
mothers improved self-regulation, play skill, and playfulness development to some extent for all
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of the participants. All participants made positive changes, which were reflected by some or all
of the outcome measures and made behavioral changes as reflected by the visual analogue scales.
In this chapter, the results of the study and conclusions drawn from these results are
presented. These findings as they relate to clinical practice and to occupational therapy
education are then discussed. Lastly, limitations of the study and suggestions for further research
are delineated.
Discussion of Study Results and Implications for Practice
Study Results
There were three questions addressed in this study:
1. Does moderate pressure massage administered by mothers improve self-regulation in
preterm infants of corrected age 12 to 18 months with decreased self-regulation?
 The results of the study indicated mixed results for this question due to
discrepancies in outcome between the standardized measures and the VASs.
Therefore, the hypothesis that self-regulation will improve with moderate pressure
massage was partially supported.
2. Does moderate pressure massage administered by mothers improve playfulness in
preterm infants of corrected age 12 to 18 months with poor playfulness skills and
decreased self-regulation?
 The results of the study indicated a positive change for all five participants in
playfulness. The VASs for playfulness reflected statistically significant outcomes,
which provided positive support for the research question.
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3. Does moderate pressure massage administered by mothers improve play skill age in
preterm infants of corrected age 12 to 18 months with poor play skills and decreased
self-regulation?
 The results of the study indicated a positive change in play skill age for three of
the five participants, and play age kept pace with chronological age for the other two
participants. These results provided positive support for this research question.
As seen in studies cited in the literature review (DeGangi, 2000; Bart et al., 2011;
Wickremasinghe et al., 2013) a child cannot successfully participate in the occupations of
children, such as learning and play, unless he/she is able to focus and attend, which are
components of self-regulation. When successfully achieved, self-regulation allows the child to
adapt to daily challenges in order to engage in meaningful occupations. The results of the
current study supported these concepts. Mother-administered, moderate pressure massage
facilitated self-regulation in the children. In this study, as self-regulation improved, there was
also improvement in play skill and playfulness.
Conclusions and Implications for Practice
Massage as Tactile Input
The majority of information about massage is found in the massage literature (e.g.,
Diego, Field, & Hernandez-Reif, 2005; Diego et al., 2007; Field et al., 1996; Field et al., 2010).
There is minimal information in occupational therapy literature about the effects of tactile input
for occupational performance outcomes. The current study expanded the knowledge about the
use of moderate pressure massage as an occupational therapy intervention. This is the first study
that links the intervention of moderate pressure massage as a tactile input to play outcomes in
preterm infants. In line with the literature reviewed, the results indicated that moderate pressure
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massage had a regulating effect on the child and resulted in improvements in the child’s play
skills and playfulness over the course of the 6 weeks of intervention.
The important clinical implications are that massage can be an effective intervention that
occupational therapists may incorporate into their treatment of infants. Additionally, parental
administration of the massage contributes to a family-centered approach and may allow for
consistency with the intervention and improved outcomes. There was a relationship between
self-regulation and the development of play and playfulness in preterm babies. Therapists
working with children need to be aware of this relationship and consider exploration of the
child’s self-regulation skills when there are delays in play skills and also highlight that it is
possible to address difficulties with self-regulation in preterm infants early on in their
development, perhaps preventing difficulties that can affect the child’s abilities at preschool age.
The researcher hypothesized that in this study the benefits of moderate pressure massage
may be cumulative. Analysis of the VAS data indicated that during the intervention phase, there
was a trend of gradual increase in the desired behaviors during Weeks 1 to 4, and then in Weeks
5 and 6, there is a more pronounced increase (please refer to Chapter 4 graphs). This positive
effect was true for self-regulation, play skills, and playfulness. This finding is consistent with
the results reported by Hernandez-Reif et al. (2007), who also found that massage has cumulative
effects. In this study, the greatest improvements occurred after prolonged exposure (more than 3
weeks) to the massage intervention. The use of the VAS, which was chosen to support the
findings of the standardized assessments, confirms this finding. It should be noted that had the
current study only relied on the standardized outcome measures, the indications of a cumulative
effect of the massage would not have been apparent.
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The important clinical implication of these findings is that positive outcomes of massage
intervention may not be immediately apparent, but may take time to occur. Therapists need to be
aware of this possible time lapse and impart this information to parents.
Family-Centered Care and Compliance with Intervention Process
The utilization of parents as therapeutic partners aligns with the core principles of both
early intervention and occupational therapy. These principles include family engagement within
natural environments, promotion of optimal development, and promotion of participation
(AOTA, 2010; Bruder, 2000). An important element of family-entered care is the enhancement
of the family’s capacity to facilitate its child’s development by parental training in therapeutic
techniques (Bruder, 2000). Training mothers in the techniques of moderate pressure massage,
which were delivered in the home, aligned with this aim. Based on research findings, which
indicated that home programs embedded in daily routines are more likely to be successful
(Edwards et al., 2003; Hinojosa & Anderson, 1991; Segal & Beyer, 2006), the massage was
embedded in the child’s and family’s daily routine. Thus, the study reflected a relationshipfocused model that is supportive of the concepts of empowering parents to facilitate their child’s
development. The use of parent-administered intervention was found to be successful in the
current study.
The clinical implications of this outcome is that parents can successfully be therapeutic
partners in their child’s therapy program, and therapists need to focus on embedding the
intervention into the child’s daily home routine to improve the likelihood of success of the home
program.
Compliance with home programs can sometimes be a barrier to positive therapeutic
outcomes. In this study, the investigator used two strategies to improve mothers’ compliance
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with the intervention protocol: weekly visits and a video recording of the parent performing the
massage. The weekly visits included a parent interview about massage compliance in the
previous week, performance by the mother of a massage session, and completion of VASs by the
mother. As stated in Chapter 3, the investigator collaborated with the mother and guided her in
the development of the VAS goals. However, the mother had full control over the choice of
goals. During the weekly visits, the mother was observed doing the massage and received
feedback, so any difficulties in performance of the massage were addressed immediately.
Compliance with the massage intervention was high, ranging from 81% to 93%, as noted in
Chapter 4. The mothers indicated that the video recordings were not useful to them as it was
time consuming and inconvenient. Rather they indicated that the weekly visits by the
investigator were effective in maintaining skill and compliance. In the exit interview, the parents
expressed that even though compliance with the protocol on a daily basis was difficult, they were
committed to following through with it because of the potential positive outcomes. The two
strategic factors that influenced the mothers’ commitment to completing the study were
empowerment of the mothers via information at the start of the study and accountability via
documentation regarding the intervention throughout the study.
It is suggested that when mothers make informed decisions regarding treatment outcomes
(VAS process) and when they are asked to be accountable, they tended to be participatory and to
comply with the outlined protocol. Parental motivation and resulting parental involvement are
important elements, which need to be considered for all children and their families who are
receiving occupational therapy.
Study Design and Outcome Measures
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The research design was a composite of two elements: the nonconcurrent multiple
baseline A-B design and pretesting/posttesting with standardized assessments. The VAS was
used to record repeated measures in the current study. The standardized assessments
strengthened the outcomes in the study by confirming most of the findings of the repeated
measures (VAS). The VAS provided information from the parents’ perspective about changes
over a short period of intervention and was shown to be an important tool, both statistically and
clinically. Mothers reported that the VAS was easy to understand and use. During the parent
interview in the final week of data collection, the mothers reported that access to the previous
VAS did not unduly influence their rating and that without this access for comparison, their
current week’s tick mark placement may not have been an accurate reflection of change for the
week. The investigator agrees that the information yielded would not have been as accurate
without comparison to the previous week’s performance.
The important clinical implication of these findings is that the VAS is an effective tool
for recording change and is a tool that is easy for the therapist to use and for the parent to
understand. It is a well-researched tool that is used in other health professions and is employed
most notably for the evaluation of pain (Jensen et al., 2003, Lee et al., 2008; Powell et al., 2001).
The VAS can also be used by occupational therapists in clinical settings to document change in
areas important to clients and families. Benefits of the VAS are that it is easy for clinicians to
develop and is a low-cost method for documenting change. In addition, it is easy to explain to
parents, yields clear visual information about trends that can be easily interpreted, and can help
parents recognize changes that may be occurring. This study also provided information about
the ease and simplicity of doing clinical research within a typical treatment setting.
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Play
Play is a primary occupation of infants and children and is of interest to occupational
therapists. There were two standardized tools chosen for this study to reflect play skills and
playfulness. The ToP is a playfulness scale used in occupational therapy that was selected to
reflect the parameter of playfulness in the current study. Cameron et al. (2001) found that the
ToP was found to be easy to administer and score and was a useful tool for assessing playfulness,
but the results were difficult to interpret due to the complex scoring process. Similar difficulties
arose in the current study. In the current study, the difficulties in calculating a measure score
based on the Keyform did not permit statistical analysis of the outcomes on the ToP. The ToP
was found to be clinically useful as an indicator of the child’s playfulness, but was not found to
be research friendly.
In contrast, the RKPPS was found to be both a clinically useful tool and a researchfriendly instrument that can determine outcomes in the occupation of play skills with infants. In
most participants, the changes noted on the RKPPS were confirmed by visual analysis of the
VAS. One limitation of the RKPPS is that the play measurement uses fairly large age
increments (6 months for ages up to 3 years, and yearly for ages 4 to 6 years), which may make it
difficult to identify progress because a child’s skills may improve, but they may remain in the
same age category. In the current study, for Participant 3, it is noteworthy that the relationship
between play age and corrected age showed a slight decline from pretesting to posttesting. This
finding may reflect an example of inaccuracy in the RKPPS due to its use of six-month
increments for play age.
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Study Location
The location of the study created benefits and challenges for this study. The study was
conducted in Jerusalem, Israel, for the convenience of the investigator. The researcher sought
English-speaking participant families because English is the researcher’s primary language.
However, the location made it difficult to recruit English-speaking families with premature
babies. Language limited the pool of potential participants and led to a lengthy recruitment
period.
The location of the study also provided an advantage. The early intervention system in
Israel differs from the United States. In Israel, services are provided through the child’s health
maintenance organization. Early intervention may include both physical and occupational
therapy. However, during the duration of the study, no participants received either service. As a
result, it was not necessary to control for variables related to ongoing intervention. It can then be
concluded that any change occurring after achieving a stable baseline could be attributed to the
massage intervention.
Limitations of the Study
The limitations of the current study included selection bias, participant recruitment
difficulties, pretest sensitization, inability to generalize findings to other groups, possible
influence of study procedures on the mother-child play dyad, exposure of mothers to previous
week’s VAS markings when marking for the current week, and the limitation of the ToP for
research use. These limitations are explained below.
The selection bias occurred because participants self-selected for participation rather than
being recruited via random selection. Pretest sensitization may have occurred because the
infants were evaluated both pretreatment and posttreatment for the same measures within a short
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period of time. It is not possible to generalize the results of this study to other ethnic populations
because all participants were members of the same ethnic group (Anglo Jewish). Replication of
the study with a larger sample size and different populations could lend more power to the study
outcomes.
In terms of play interaction, mothers were advised that during the study, they should
continue to play with their child as they typically did prior to the study. However, it is possible
that their play interaction may have been biased due to study procedures. The mothers were
aware that play was an outcome measured by VAS and standardized assessment. In addition, a
toy questionnaire (see Appendix G) was completed by the mother at intake. This questionnaire
may have biased the mother’s perception of the best toys for the child. These two factors could
potentially have had an effect on the perceived outcomes on the play measure. Because the
massage process is an intimate interaction between the mother and her child, it is also possible
that the parent-administered massage improved engagement of the mother-child dyad. In turn,
this improved engagement may have also influenced the changes in self-regulation and play,
which were found to be a result of the moderate pressure massage protocol.
The mothers’ perception of change in their infant’s behavior was indicated on the VAS.
In this study’s protocol, the mother was allowed to see the previous week’s markings on the
VAS when completing the current week’s VAS. While debated in the literature, this practice is
supported (Miller & Ferris, 1993; Scott & Huskisson, 1979) and was the chosen procedure for
this study because it seemed to assist the mother in being most accurate. However, this exposure
to previous markings may be viewed as a limitation because comparison may have biased the
parent’s evaluation of her child.

130
The process of recruitment provided many challenges in the current study. A major
limitation of this study was the difficulty in recruiting participants, leading to a lengthy
recruitment process. There are several reasons hypothesized by the researcher for this difficulty.
The study utilized some very specific and narrow inclusion criteria, which may have limited the
pool of infants who could qualify as participants. In addition, it is possible that delays in play,
which was required for inclusion, may not be evident at the 12 to 18 month age. Lastly, because
the study was conducted in Israel, it is probable that there was a more limited number of Englishspeaking families with preterm babies.
The use of the ToP as an outcome measure was another limitation in the current study.
The ToP was difficult to score and interpret. This difficulty resulted in scoring that was not
easily adapted to research use. Unfortunately, the scoring difficulties did not arise until the end
of the study during data analysis. Although the ToP did yield important clinical information
regarding playfulness, it seems to have limited use as a research tool due to the scoring process.
In future research, the investigator would seek other playfulness scales.
Implications for Further Research and Recommendations
The results of the study supported occupational therapy’s role in intervention with
preterm infants. It is recommended that further research be conducted to strengthen the results of
this study for generalization to other preterm populations. Further research should include both a
larger cohort of participants and the inclusion of varied ethnic groups. In addition, it would be
important to increase the understanding of the long-term effects of the massage protocol by
completing longitudinal studies of massage, follow-up studies, and studies manipulating the
“dosage” of massage (amount, type, frequency, length of time).
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Dosage
Additional research could help determine the possible long-term effects of massage
intervention on functional performance and occupation. The intervention phase of the current
study was 6 weeks long, following the general protocol of other massage studies (Field &
Hernandez-Reif, 2001). The results of this study indicated that moderate pressure massage input
is an effective therapeutic strategy and that the effect may be cumulative over time. This
conclusion is based on the pattern of gradual and then much more rapid increase in desired
behaviors for most of the goals measured by the visual analogue scales. However, there was
minimal information regarding the cumulative nature of massage as a tactile input available in
the literature of neuroscience, massage, or occupational therapy. In addition, there is minimal
information about parameters of most effective “dosage” of massage. Based on the trajectories
of the intervention trend lines generated for the VASs in this study, the investigator hypothesized
that a longer intervention phase may have contributed to even stronger positive outcomes.
Additional research would be needed to substantiate that hypothesis.
Determination of the most effective postnatal age to initiate massage could also affect
clinical practice. Further research could include exploration of initiation times for massage postdelivery of the preterm infant and its possible short- and long-term effects on occupational
performance.
Context and Environment
In the current study, participants varied in the extent of response to the massage
intervention. A possible explanation could be the context and environment. Research exploring
the impact of various environmental and contextual factors for outcomes of massage intervention
could inform massage intervention practice. Additional research into context and environment
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may explain why the intervention did not cause positive outcomes for all participants. Additional
research could also include exploration of parent characteristics, toy availability in the home,
cultural importance of play, impact of the child’s medical history, and the characteristics of the
home environment. The results of these types of studies could be helpful in determining which
other factors allow preterm infants to benefit from moderate pressure massage intervention.
Sensory Modulation/Sensory Regulation
It has been established that the sensory processing abilities of preterm infants may be
compromised (Bart et al., 2011; Wickremasinghe et al., 2013). Sensory modulation, defined as
the capacity to regulate and organize the response to sensory input in a graded and adaptive
manner in order to meet the demands of the environment (Bundy et al., 2002; Roley et al., 2001),
is a component of self-regulation. Clarification of the relationship between sensory modulation
and self-regulation is a topic that would benefit from additional research. This study did not
include pretesting and posttesting of the infants’ sensory modulation abilities. If the research
were expanded to include the addition of a standardized assessment of sensory modulation, it
could provide further information about the relationship between sensory modulation and selfregulation in the preterm infant and the possible influence of sensory modulation on infants’
play. It was hypothesized that it may provide insight into why moderate pressure massage is
more effective for some children than for others. It is possible that children with difficulty in
sensory modulation may not respond as readily to the massage.
Implications for Occupational Therapy Education
The results of this study provided evidence that massage can be an effective intervention
that occupational therapists may incorporate into their treatment of infants. Consideration should
be given to the inclusion of massage in occupational therapy coursework as a treatment modality.
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In addition, the use of the VAS was beneficial to the research and to the mothers. Dissemination
of information to therapists and to students through courses in research methodology and
continuing education could increase the awareness of the VASs clinical and research
applications.
Summary
The current study was conducted to examine the effects of moderate pressure massage
as a tactile input on self-regulation and play in the preterm infant with difficulties in selfregulation and decreased play skills. It was posited that a child who is self-regulated may be
more successful in his/her play, and moderate pressure massage may be an intervention
technique to help modulate regulation.
The results of the nonconcurrent multiple baseline A-B design quantitative research
study indicated mother-administered moderate pressure massage at home can improve the selfregulation of preterm babies 12 to 18 months old. The moderate pressure massage proved to be
an effective tool to increase the infant’s self-regulation and positively affect his/her play skill
development and playfulness. Lastly, the VAS resulted in valuable information, which reflected
the perspective of the parent and supported the results of the standardized outcome measures.
The unique value and purpose of occupational therapy is to support the health and
participation of clients by engaging them in their desired occupations (AOTA, 2008).
Occupations are activities that “reflect cultural values, provide structure to living and meaning to
individuals; these activities meet human needs for self-care, enjoyment, and participation in
society” (Crepeau, Cohn, & Schell, 2003, p. 1031).

Play is a significant and primary

occupation of children. Alessandrini (1949) wrote the following:
Play is a child’s way of learning and an outlet for his innate need of activity. It is
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his business or his career. In it he engages himself with the same attitude and energy
that we engage ourselves in our regular work. For each child, it is a serious undertaking
not to be confused with diversion or idle use of time. Play is not folly. It is purposeful
activity. (p. 9)
As seen in the current study, massage intervention can improve a child’s self-regulation
and improve his/her play. When a child is better able to engage in the occupation of play, the
world of investigation and learning is available to him/her. This in turn can positively affect
many aspects of the child’s life, including family relationships, peer interaction, and enjoyment
in life.
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Appendix A

Mothers & children Needed for
Research Study
I need babies for a research study:
Does massage at home affect a premature infant’s play and self-regulation in
their second year of life?

What this study is about: The effect of home massage on a baby’s ability to calm, focus and
play with toys. Can baby massage given by mother at home affect your baby’s ability to calm
down, focus and play with toys?
To participate: Your baby must be twelve to eighteen months old, born early (before 37 weeks)
and not have any neurological involvement or medical complications.

To learn more: contact, Helene Chaya Hendel, OTR, occupational therapist, primary
investigator, at:

718-377-2679 or otpedchaya@aol.com
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IRB Protocol #: 04231524Exp.
CONSENT FORM FOR PARTICIPATION IN THE RESEARCH STUDY TITLED
THE EFFECTS OF MODERATE PRESSURE MASSAGE ONSELF-REGULATION AND
PLAY IN PRETERM BABIES
Funding source: None
Principal Investigator: Helene C. Hendel
MevoTzalmona 2
Jerusalem, Israel

Co-Investigator: Sonia Kay, PhD

For questions/concerns about your research rights, contact:
Human Research Oversight Board (Institutional Review Board or IRB)
Nova Southeastern University
(954) 262-5369/Toll Free: 866-499-0790
IRB@nsu.nova.edu
What is this research about?
You are being asked to allow your child to participate in a research study. This study seeks to
find out how preterm infants play in their second year of life. The study will be examining if
their play is the same as other infants their age. The researcher also wants to see what their selfregulation is like. Finally, the researcher wants to find out if massage done by the mother at
home improves the child’s play and self-regulation. There will be five children and their mothers
in this study.
What will happen to my child in this study?
In this study, I will ask you to complete a questionnaire about your child’s behaviors. I will then
observe your child while he plays in a room full of toys alongside another child his age. While
the child is playing, I will fill out forms that describe his playing, and I will also videotape the
children playing during this play session. I will then teach you a massage protocol to do with
your child at home. I will ask you to do the massage twice a day for six weeks, and will ask you
to keep a log of the massage schedule that I will collect at the end of the six weeks.
Is there any audio or video recording?
This research project will include video recording of your child’s play, and of you doing the
massage. The purpose of this video recording is to provide you with a DVD of the massage for
you to refer to during the study. The purpose of video recording your child’s play is so I can
refer back to it for later review. This video recording will be available to be heard by the
researcher, the IRB, and the dissertation committee. The recording will not be transcribed. The
recording will be kept securely locked in a drawer at the investigator’s office for 36 months and
will be erased after that time. Because your image and your voice will be potentially identifiable
by anyone who hears and sees the recording, your confidentiality for things you say or do on the
recording cannot be guaranteed although the researcher will try to limit access to the tape as
described in this paragraph.
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How long will I be in the study?
The study will last for ten weeks; you will be doing the massage for six weeks. The massage
will take up about twenty minutes each day, broken up into two 10-minute segments. If you find
it too difficult to follow through with the daily massage, your child may be removed from the
study.
What are the good things about being in the study?
Although I cannot promise that you or your child will benefit from being in this study,
possible benefits to you include learning additional information about how your child is
behaving and playing, and learning a new way of calming your baby. Your baby may benefit
from better play skills
What are the possible risks of being in the study?
There is the slight risk of baby being uncomfortable getting the massage. There is the risk of
your being uncomfortable giving the massage.
Who is doing the study?
Helene Chaya Hendel, M.S., OTR, an occupational therapist and a doctoral candidate at Nova
Southeastern University, is in charge of this study.
Do I have to pay for anything?
There are no costs to you.
Will I or my child get paid?
You will not receive payment for participation. However, your child will receive massage free
of charge from the researcher, and you will be taught how to do the massage for free.
What are my other choices?
Your and your child’s participation is voluntary. You may choose not to participate. This will not
affect your child’s health care in any way. You can agree for your child to be in the study now
and change your mind later.
If you have any questions or problems, whom can you call?
If you have any questions about this study, you can call Helene Chaya Hendel, M.S., OTR at
718-377-2679.
How will my child’s information be kept private and confidential?
In this study I will keep your child’s personal and research information confidential. All
information will be deidentified by my giving your child a number that I’ll use on all of his/her
information. I will keep your child’s research information in a locked cabinet in my office for 36
months from the end of the study. It will be shredded after that time. I will not reveal your
child’s identity in any publication or presentation of the results of the study. Your child will only
be identified by a code on the videotapes. The videotapes will be kept in a secure location. Only
the researcher, Helene Chaya Hendel, M.S., OTR, will have access to. The videotapes will be
destroyed after 36 months from the date of completion of the videotapes the study.
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All information obtained in this study is strictly confidential unless disclosure is required by law.
The information gathered in this study may be reviewed with any regulatory agency, such as the
Nova Southeastern IRB, and with the investigator’s dissertation chair and faculty.
Federal law protects your child’s right to privacy concerning Individually
Identifiable Health Information (IIHI). IIHI is any information from your child’s medical record,
or obtained from this study, that can be linked to your child, and that refers to your child’s
mental or health conditions in the past, the present or the future. Your
child’s IIHI will not be shared with any persons, unless required by law.
What if I don’t want my child to be in the study or I don’t want to be in the study?
You have the right to withdraw yourself and your child at any time. If you do withdraw your
child, neither you nor your child will experience any penalty or loss of services that either of you
has a right to receive. If you choose to withdraw yourself or your child, any information
collected about either of you before the date of withdrawal will be kept in the research records
for 36 months from the conclusion of the study and may be used as a part of the research.
If significant new information relating to the study becomes available, which may relate to your
willingness to have your child continue to participate, this information will be provided to you by
the investigator.
Subject Consent
By signing below, you indicate that:
*this study has been explained to you
*you have read this document or it has been read to you
*your questions about this research study have been answered
*you have been told that you may ask the researchers any study related questions in the
future or contact them in the event of a research-related injury
*you have been told that you may ask Institutional Review Board (IRB) personnel
questions about your study rights.
*you are entitled to a copy of this form after you have read and signed it
*you voluntarily agree for you and your child to participate in the study entitled The
Effects of Moderate Pressure Massage on Self-Regulation and Play in Preterm Babies.
You agree to have your child’s play session video recorded and used for research by the
investigator. ______________(your initials)
You agree to be video recorded doing
massage._________(your initials)
Child’s Name: ____________________________________________________
Parent’s/Guardian Signature: _____________________________ Date:____________
Parent’s/Guardian Name: ________________________________ Date: ____________
Signature of Person Obtaining Consent: ___________________________Date:_______
Initials:___________ Date:_____________
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Appendix C
ITSEA
(awaiting clearance from copyright holder to include copy of ITSEA here)
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Appendix D
Test of Playfulness (ToP)

(Reprinted from Play in Occupational Therapy for Children, Parham and Fazio. Mosby, 1997)
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Appendix E
Revised Knox Preschool Play Scale
0 TO 6 MONTHS

6 TO 12MONTHS

Space Management
Gross motor: swipes, reaches, plays
with hands and feet, moves to continue
pleasant sensations

Gross motor: reaches in prone, crawls,
sits with balance, able to play with toy
while sitting, pulls to stand, cruises

Interest: people, gazes at faces, follows
movements, attends to voices and
sounds, explores self and objects within
reach
Material Management
Manipulation: handles, mouths toys,
bangs, shakes, hits
Construction: brings two objects
together.

Purpose: sensation-uses materials to
see, touch, hear, smell, mouth
Attention: follows moving objects with
eyes, 3 to 5 sec attention
Pretense/Symbolic
Imitation: of observed facial
expressions and physical movement
(i.e., smiling, pat-a-cake), imitates
vocalizations
Dramatization: not evident

Participation
Type: solitary, no effort to interact with
other children, enjoys being picked up,
swung
Cooperation: demands personal
attention, simple give and take
interaction with caretaker (tickling,
peek-a-boo)
Humor: smiles
Language: attends to sounds and
voices, babbles, uses razzing sounds

Interest: follows objects as they
disappear, anticipates movement, goal
directed movement

Manipulation: pulls, turns, pokes,
tears, rakes, drops, picks up small object
Construction: combines related
objects, puts object in container

Purpose: action to produce effect, cause
and effect toys
Attention: 15 sec for detailed object, 30
sec for visual and auditory toy

12 TO 18 MONTHS
Gross motor: stands unsupported, sits
down, bends and recovers balance,
walks with wide stance, broad
movements involving large muscle
groups, throws ball
Interest: practices basic movement
patterns, experiments in movement,
explores various kinesthetic and
proprioceptive sensations, moving
objects (i.e., balls, trucks, pull toys)
Manipulation: throws, inserts, pushes,
pulls, carries, turns, opens, shuts
Construction: stacks, takes apart, puts
together, little attempt to make product,
relates two objects appropriately (i.e.,
lid on pot)
Purpose: variety of schemas, process
important, trial and error, relational play
Attention: rapid shifts

Imitation: Imitates observed actions,
emotions, sounds and gestures not part
of repertoire, patterns of familiar
activities
Dramatization: not evident

Imitation: of simple actions, present
events and adults, imitates novel
movements, links simple schemas (i.e.,
puts person in car and pushes it)
Dramatization: beginning pretend
using self (i.e., feeds self with spoon),
pretend on animate and inanimate
objects

Type: infant to infant interaction,
responds differently to children and
adults
Cooperation: initiates games rather
than follows, shows and gives objects

Type: combination of solitary and
onlooker, beginning interaction with
peers
Cooperation: seeks attention to self,
demands toys, points, shows, offers toys
but somewhat possessive, persistent

Humor: smiles, laughs at physical
games and in anticipation
Language: gestures intention to
communicate, responds to familiar
words and facial expressions, responds
to questions

Humor: laughs at incongruous events
Language: jabbers to self during play,
uses gestures and words to
communicate wants, labels objects,
greets others, responds to simple
requests, teases, exclaims, protests,
combines words and gestures

Adapted from: Play in Occupational Therapy for Children, Parham and Fazio. Mosby, 1997*
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18 TO 24 MONTHS
Space Management
Gross motor: runs, squats, climbs
on and off chairs, walks up and
down stairs (step to gait), kicks ball,
rides kiddy car

Interest: means-end, multipart
tasks
Material Management
Manipulation: operates mechanical
toy, pulls apart pop beads, strings
beads
Construction: uses tools

Purpose: foresight before acting

Attention: quiet play 5 to 10 min;
play with single object 5 min.
Pretense/Symbolic
Imitation: representational,
recognizes ways to activate toys in
imitation, deferred imitation

Dramatization: acts on doll (i.e.,
dresses, brushes hair), pretend
actions on more than one object or
person, combines two or more
actions in pretend, imaginary
objects
Participation
Type: onlooker, simple actions and
contingent responses between peers

Cooperation: more complex games
with a variety of adults (hide and
seek, chasing), commands others to
carry out actions
Humor: laughs at incongruous
labeling of objects or events
Language: comprehends action
words, requests information, refers
to persons and objects not present,
combines words together

24 TO 30 MONTHS

30 TO 36 MONTHS

Gross motor: beginning integration
of entire body in activities
concentrates on complex
movements, jumps off floor, stands
on one foot briefly, throws ball in
stance without falling
Interest: explores new movement
patterns (i.e., jumping), makes
messes

Gross motor: runs around
obstacles, turns corners, climbs
nursery apparatus, walks up and
down stairs (alternating feet),
catches ball by trap-ping it, stands
on tiptoe
Interest: rough and tumble play

Manipulation: feels, pats, dumps,
squeezes, fills

Manipulation: matches, compares

Construction: scribbles, strings
beads, puzzles 4 to 5 pieces, builds
horizontally and vertically
Purpose: process important, less
interested in finished product (i.e.,
scribbles, squeezes), plans actions
Attention: intense interest, quiet
play up to 15 min, plays with single
object or theme 5-10 min

Construction: multi-stage
combinations

Imitation: of adult routines with
toy related mimicry (i.e., child
feeding doll); imitates peers,
representational play

Imitation: toys as agents (i.e., doll
feeds self) more abstract
representation of objects, multischeme combinations (i.e., feed
doll, pat it, put to bed)
Dramatization: evolving episodic
sequences (i.e., mixes cake, bakes
it,
serves it)

Dramatization: personifies dolls,
stuffed animals, imaginary friends,
portrays single character elaborates
daily events with details

Type: parallel (plays beside others
but play remains independent),
enjoys the presence of others, shy
with strangers
Cooperation: possessive, much
snatch and grab, hoarding, no
sharing, resists toys being taken
away, independent, initiates own
play
Humor: laughs at simple
combinations of incongruous events
and use of words
Language: talkative, very little
jabber, begins to use words to
communicate ideas, information,
questions, comments on activity

Purpose: toys with moving parts
(i.e., dump trucks, jointed dolls)
Attention: 15 to 30 min.

Type: parallel, beginning
associative, plays with 2 to 3
children, plays in company 1 to 2 hr
Cooperation: understands needs of
others

Humor: laughs at complex
combinations of incongruous events
and words
Language: asks why questions,
relates temporal sequences
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36 TO 48 MONTHS
Space Management
Gross motor: more coordinated body
movement, smoother walking, jumping,
climbing, running, accelerates,
decelerates, hops on one foot 3 to 5
times, skips on one foot, catches ball,
throws ball using shoulder and elbow,
jumps distances
Interest: anything new, fine motor
manipulation of play materials,
challenges self with difficult tasks

Material Management
Manipulation: small muscle activity hammers, sorts, inserts small objects,
cuts
Construction: makes simple products,
combines play materials, takes apart,
three-dimensional, design evident
Purpose: beginning to show interest in
finished product
Attention: span around 30 min, plays
with single object or them 10 min
Pretense/symbolic
Imitation: more complex imitation of
real world, emphasis on domestic play
and animals, symbolic, past experiences
Dramatization: complex scripts for
pretend sequences in advance, story
sequences, pretend with replica toys,
uses one toy to represent another,
portrays multiple characters with
feelings (mostly anger and crying), little
interest in costumes, imaginary
characters
Participation
Type: associative play, no organization
to reach a common goal, more interest
in peers than activity, enjoys
companions, beginning cooperative
play, group play
Cooperation: limited, some turn taking,
asks for things rather than grabbing,
little attempt to control others,
separates easily, joins others in play
Humor: laughs at nonsense words,
rhyming
Language: uses words to communicate
with peers, interest in new words, sings
simple songs, uses descriptive
vocabulary, changes speech depending
on listener

48 TO 60 MONTHS

60 TO 72 MONTHS

Gross motor: increased activity level,
can concentrate on goal instead of
movement, ease of gross motor ability,
stunts, tests of strength, exaggerated
movement, clambers, gallops, climbs
ladder, catches ball with elbows at side

Gross motor: more sedate, good
muscle control and balance, hops on
one foot 5 + times, hops in a straight
line, bounces and catches ball, skips,
somersaults, skates, lifts self off ground

Interest: takes pride in work (i.e.,
shows and talks about products,
compares with friends, likes pictures
displayed), complex ideas, rough and
tumble play

Interest: in reality-manipulation of reallife situations, making something
useful, permanence of products, toys
that "really work"

Manipulation: increased fine motor
control, quick movements, force,
pulling, yanks
Construction: makes products, specific
designs evident, builds complex
structures, puzzles 10 pieces
Purpose: product very important and
used to express self, exaggerates
Attention: amuses self up to 1 hr, plays
with single object or theme 10 to 15 min

Manipulation: uses tools to make
things, copies, traces, combines
materials
Construction: makes recognizable
products, likes small construction, attends to detail, uses products in play
Purpose; replicates reality

Imitation: pieces together new scripts
of adults (i.e., dress-up), reality
important
Dramatization: uses familiar
knowledge to construct a novel situation
(i.e., expanding on theme of a story or
TV show), role playing for or with
others, portrays more complex
emotions, sequences stories, themes
from domestic to magic, enjoys dressup, shows off

Imitation: continues to construct new
themes with emphasis on reality
reconstruction of real world
Dramatization: sequences stories,
costumes important, props, puppets,
directs actions of three dolls-making
them interact, organizes other children
and props for role play

Type: cooperative, groups of 2 to 3
organized to achieve a goal, prefers
playing with others to alone, group
games with simple rules

Type: cooperative groups of 3 to 6,
organization of more complex games
and dramatic play, competitive games,
understands rules of fair play

Cooperation: takes turns, attempts to
control activities of others, bossy,
strong sense of family and home, quotes
parents as authorities

Cooperation: compromises to facilitate
group play, rivalry in competitive play,
games with rules, collaborative play
where roles are coordinated and themes
are goal directed
Humor: laughs at multiple meanings of
words
Language: prominent in socio-dramatic
play, uses words as part of play as well
as to organize play, interest in present,
conversation like adults', uses relational
terms, sings and dances to reflect
meaning of songs

Humor: distortions of the familiar
Language: plays with words, fabricates,
long narratives, questions persistently,
communicates with peers to organize
activities, brags, threatens, clowns,
sings whole songs, uses language to
express roles, verbal reasoning

Attention: plays with single object or
theme 15 + min
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Appendix F
Demographic Information
Child’s Name:__________________________________ Date _____________
Gender: Boy______ Girl______ Date of Birth________________________
Parent’s Name
Address

What was the gestational age of your baby?__________Birth weight of your baby: ________
Was your baby in the NICU?___________How long?__________
Was your baby on oxygen?_____________How long?__________
What is your age?
15-19
20-24
25-29
30-34
35-39
40-44
45-49
49-54
Over 54

What is the highest level of education you
have completed?
Less than High School
High School
Associates Degree
Bachelor’s Degree
Master’s Degree
Doctoral Degree

How many people currently live in your household?
Number of People
1-3
4-6
Over 6

What is your current income?
Less than $15,000
$15,001-$30,000
$30,001-$45,000
$55,001-$60,000
$60,001-$80,000
Over $80,000
What do you consider to be your race?

I am:
Caucasian
Hispanic
African American
Native American
Asian American
Other

Married
Divorced
Separated

How many times per week does your child receive physical therapy? __________
Does your child get any other therapies?
If so, what are they and how often?
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Appendix G
Toys I have at home (circle the picture if you have this or a similar toy)

slides, rockers, etc.

Nesting cups

large balls

School bus with people

Pop-up pals

containers

doll with bottle, hair brush…..

ring stacker

Play telephone
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Appendix H
Massage Protocol-Moderate Pressure
You will massage your child, according to the instructions, two times a day, once in the
morning and once in the afternoon, for ten minutes each time. You will massage the arms, the
back, the legs, and the body for a total of five minutes. Then repeat the entire procedure, taking
another five minutes. This will be done twice a day, for a total of six weeks.
Lay your child on the floor or a mat, whichever is more comfortable for you and your child.
You may also do the massage after diapering, while your child is on the changing table or bed.
The first phase is done with the child face up, taking about 5 minutes.
Massage is to be of moderate, not light pressure. You want to press into the skin a little as
you do the massage. Do the massage with the palms of your hands, not by pinching or poking
with your fingers. Do the massage in an up-and-down direction on the limbs.
a. Each leg is massaged for 1 ½ minutes. Long strokes will be applied from the hip to the
ankle. You may also use a squeezing type of massage. This involves putting your hand around
your child’s arm or leg, starting at the top and working your way downwards, squeezing gently
as you go down the limb. This will take one minute per leg.
b. The thumbs will then massage the bottom of the foot.
c. The leg will again be massaged with long strokes and then rolled between the hands,
from the child's knee to the ankle.
d. The stomach will be massaged for one minute, starting with the sides of the hand
moving in a circular fashion, hand over hand, from the diaphragm to the waist.
e. The chest will be massaged for one minute, starting with stroking both sides of the
chest, one side at a time, with the flats of the fingers, moving from the middle outward.
e. The arms will be massaged, one at a time, each arm for one minute, starting at the
shoulder and using long strokes and/or squeezing type strokes down to the fingers. Then the arm
will be rolled between the hands, from the shoulder to the fingers.
.
f. Following this, run the palms of your hands alongside the child’s body,
squeezing/compressing inward as you go down the body. Arms of the child should be alongside
the body for this.
The second phase of the massage is done with the child face down. Each movement will
be done for one minute.
a. Massage from the neck to the waist contouring the hands to the shape of the back.
b. This will be followed with long, slow, moderate pressure strokes with the flats of the
hands across the length of the back and down to the child's feet.
You should follow-up the massage with deep hugs (squeeze hugs) to your child’s whole
body, holding the child in your arms against your body for 10-15 seconds.
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Appendix I
Schedule of Moderate Pressure Massage Given by Parent
Child’s ID #:_______________________________________
Week: (please circle) 1 2 3 4 5 6
Starting and ending time (for every session of massage that day) (Please fill in date):
Date Day
Massage
Massage
start time:
end time:

start time:
end time:

Monday

start time:
end time:

start time:
end time:

Tuesday

start time:
end time:

start time:
end time:

Wednesday

start time:
end time:

start time:
end time:

start time:
end time:

start time:
end time:

start time:
end time:

start time:
end time:

start time:
end time:

start time:
end time:

Sunday

Thursday
Friday
Saturday
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Appendix J
Weekly Visit Form
Child’s first name:
Date of form completion:
How was your child’s health this week? (please circle:)
Good Fair Poor Ill
Describe details:
Has your child’s schedule changed from the usual in any way this week (for example, attended
family occasion or gathering, doctor appointments, etc.)

What therapies did your child have this week? How many sessions?
Did you do massage twice each day this week? Yes___ No___
If no, please explain the reason:_________________________________________________
___________________________________________________________________________
Did you refer to the video of you doing the massage? Yes__ No__
Comments on massage follow-up (technique used, any questions mother has), questions
regarding the VAS process:
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Appendix K
Visual Analogue Scale (VAS) Template

_______________________________________________
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Appendix L
List of Toys Used in Play Assessment

Crawl-through tunnel
Large and small playground balls
Pop-up pals
Musical ball-drop toy
Nesting cups
Stacking rings
Sassy box with rings and cover
Pull-along dog
Ball spinner with three balls
5 one-inch cubes
Bus with people
Play telephone
Doll with bottle, cup, spoon and brush
Film canister with Cheerios
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Appendix M
ToP Keyform

Reprinted from Parham & Fazio, Play in Occupational Therapy for Children, Mosby 1997

